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INTRODUCTION 


DISSERTATION ABSTRACTS is a monthly compilation of abstracts of doctoral disser- 
tations submitted to University Microfilms, Inc. by more than 100 cooperating institutions. 
Some institutions do not-send all of their doctoral dissertations. Also, the various insti- 
tutions began using the doctoral dissertation program at different times. For instance, 
some who entered the program this year decided to publish their earlier dissertations; 
other schools have used the program for publishing only those dissertations that were 
ready at the time of entry or later. Only those dissertations which are released to Uni- 
versity Microfilms can be abstracted in DISSERTATION ABSTRACTS. Copies of the com- 
plete text may be purchased either on microfilm or as enlarged prints. An annual author 
index is issued as part of the last issue of each volume. 


INDEX TO AMERICAN DOCTORAL DISSERTATIONS is a complete listing of ali doc- 
toral dissertations accepted by American and Canadian universities. It is compiled from 
commencement programs issued by the universities and the success of each issue depends 
on the cooperation of these universities. It includes a number of dissertations which are 
not included in DISSERTATION ABSTRACTS, as well as a number which will be carried in 
later issues. This is published on a school-year basis and is arranged by subject catego- 
ries and institutions. An author index is an integral part of each publication. For further 
information, please write directly to University Microfilms. 


COMPLETE DISSERTATIONS 


Positive 35 mm. microfilm copies of the complete dissertations to which the abstracts 
refer are available at 1; cents per page. The minimum charge is $2.75 per dissertation. 


University Microfilms also offers enlarged xerographic prints on book paper from its 
microfilm holdings, of all doctoral dissertations from graduate schools participating in 
the publication of dissertations on microfilm. 


The rate is 45 cents per page including binding, with a minimum charge of $3.00 for 
each dissertation. The size of the pages furnished is approximately 52 x 82 inches. 
Pages are bound in soft paper covers. This added service makes dissertations generally 
available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous 
process and for this reason selected pages will be furnished as photographic enlarge- 
ments at 20 cents per page for the same page size. Only complete dissertations will be 
furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
Please order either xerographic or microfilm copies by order number. This is usually 
the Library of Congress number which appears directly under the abstract title. 














Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.75 each issue. 


Vol. Issue Vol. Issue 
XII 1-6 incl. XV 1 
XIII 1 3 
6 9 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 


XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 
I-V (complete) $11.00 
VI-X (complete) 33.00 
XI-XIII (ea. vol.) 14.00 
XIV-XVII (ea. vol.) 22.00 
XVIII 11.00 
XIX 22.00 
XX 22.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $15.00 each volume. 


4 Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $27.50 in 
the United States; $30.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$34.50 in the United States; $37.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 
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AGRICULTURE, GENERAL 


A COMPARATIVE ANALYSIS OF THE 
COUNSELORS’ ATTITUDE, THEIR 
PREDICTION OF THE CAMPERS’ ATTITUDE 
AND THE CAMPERS’ ATTITUDE TOWARD 
THE JUNIOR 4-H CAMP PROGRAM, 
LOUISIANA, 1960. 


(L. C. Card No. Mic 60-5926) 


Wayne E, Robichaux, Ph.D. 
Louisiana State University, 1960 


Supervisor: Doctor John C. Floyd 


This study is concerned with the 4-H Junior camping 
program of the Cooperative Agricultural Extension Service. 
The present camping program is based on the 4-H Exten- 
sion Agents’ attitude toward the various aspects of this 
program and what they conscientiously assume the campers 
would like to have included in the camping program. Con- 
sequently, this study is a specific approach to this problem 
and was designed to provide information which can be used 
as sounder basis for the planning of the camping program. 
The problem in this study is to analyze the counselors’ and 
campers’ personal attitudes, in addition to the counselors’ 
prediction of the campers’ attitudes toward various aspects 
of the Junior camping program. 

The scope of this study was limited to the 1959 camp 
program for white Junior 4-H Club members of Louisiana. 
Two questionnaires were used to obtain the data. The 
counselors’ questionnaires were mailed to each Agricultural 
Extension Agent whose responsibility is 4-H Club work. 
The Junior 4-H campers filled out the questionnaires as a 
group in their respective schools with the assistance of a 
trained interviewer.. 

The major portion of this study was devoted to the de- 
termination of the counselors’ and campers’ attitudes and 
the counselors’ prediction of the campers’ attitudes toward 
certain aspects of the Junior camping program. The coun- 
selors generally underestimated the extent of the campers’ 
favorable attitudes toward most of the phases of this pro- 
gram. Of the 47 phases of the camping program studied, 
the counselors underestimated the extent of the campers’ 
favorable attitudes toward 34. 

The attitudes of most of the counselors generally dif- 
fered from those of most campers with regard to these dif- 
ferent phases of the camping program. Noticeable atti- 
tudinal variances between the counselors and campers 
were apparent in 35 of the 47 program phases studied. 

Generally, those activities that were not included in the 
present 4-H camping program received a higher rating 
than the ones which were included in the program. It is 
significant that while the counselors usually underestimated 
the extent of the campers’ favorable attitudes, they gener- 
ally overestimated the extent of the campers’ favorable atti- 
tude towards the activities included in the present program. 
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With reference to the spiritual phase of the 4-H 
camping program, the findings of this study seem to sug- 
gest that the respondents were more in favor of using in- 
spirational programs at camp rather than spiritual pro- 
grams which approximate church services. 

The findings further indicated that most of the 4-H 
counselors seem to be more satisfied with those phases of 
the camp program which are generally associated with the 
administration of camp, such as the operation of the con- 
cession stand and the general cleaning of the camp. The 
campers assessed higher attitudinal values to those as- 
pects of the program which were more closely related to 
their personal camping experiences such as the content of 
the classes and the system of awards. 

Microfilm $3.95; Xerox $13.95. 306 pages. 


AGRICULTURE, ANIMAL CULTURE 


NUTRITIONAL EVALUATION OF PASTURES 
WITH DAIRY CATTLE IN LOUISIANA 


(L. C. Card No. Mic 60-5900) 


Joseph Ezel Bertrand, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor L. L. Rusoff 


This investigation was undertaken to evaluate perma- 
nent pastures in terms of chemical composition, digesti- 
bility, animal performance and visual inspection; and also, 
to interrelate these measures of pasture quality in order 
to determine the reliability and/or accuracy of each 
measure. 

Permanent pastures were available for this study at the 
Iberia Livestock Experiment Station from April 1 to 
October 21, 1959. The pastures studied consisted mainly 
of first year seeding in oats, ryegrass and clovers, with 
second and following years of reseeding clovers, volunteer 
grasses and sod-seeded oats and ryegrass. 

The milking herd used in this investigation consisted of 
Jerseys, Holsteins and Sindhi-crossbre?s, which received 
pasture as the sole source of forage along with a concen- 
trate ration. Milk weights, pasture scores and ambient 
temperatures were recorded daily. 

The visual inspection was a pasture scoring system, 
considering quantity and quality of herbage, and scored 
daily on the pasture currently occupied by the milking herd. 

Pasture herbage samples were collected each time the 
milking herd was rotated to a new pasture or when it was 
felt that there was a change in pasture quality from the 
previous sample. Herbage samples were collected by 
observing the cows during grazing and hand-plucking a 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
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sample which was as representative as possible to that the 
cows were actually grazing. 

Three digestion trials (May 2 to 16, June 23 to July 7 
and August 17 to 31) were conducted during the experiment 
at periods in which it was felt that there was a change in 
quality of herbage from the previous period. Chromium 
oxide (20 grams daily) was used as the external indicator 
to measure fecal output and lignin as the internal indicator 
to measure herbage digestibility. 

Highly significant differences existed between digestion 
coefficients of the total ration consumed in the three di- 
gestion trials. Dry matter, crude protein and crude fiber 
digestibilities were significantly higher (P < .01) in Trial I 
followed by Trials III and I, respectively. The digestion 
coefficients for nitrogen-free extract were significantly 
higher (P < .01) in Trial I than in Trials I and DI. These 
results indicated a superiority for early growing, succulent 
herbage containing a high content of clovers. 

Herbage digestion coefficients for dry matter and ni- 
trogen-free extract were significantly higher (P < .01) in 
Trial I, followed by Trials III and II, respectively. Diges- 
tion coefficients for crude protein and crude fiber were 
significantly higher (P < .01) in Trial I than those of 
Trials II and III. 

Herbage intake was significantly higher (P < .01) in 
Trial I than in Trials I and I. A highly significant posi- 
tive correlation (r = 0.809) existed between herbage dry 
matter intake per 100-pound body weight and dry matter 
digestibility. 

Total fecal collections on five cows showed a chromium 
oxide recovery of 99.5 percent with a range of 86.8 to 109.1 
percent. 

Cows in Trial I gained weight while those in Trials II 
and III lost weight. This followed very closely the results 
obtained from the other measures. 

Milk production adjusted for expected decline in lacta- 
tion was significantly higher (P < .05) in Trial I, than in 
Trials II and III. 

Regression analyses indicated that the pasture quality 
score was the only significant variable in predicting milk 
production among all the variables studied and it accounted 
for the major portion of the variance in milk production 
which was due to the regression on the independent vari- 
ables. From this study, pasture quality scoring appears to 
warrant further investigation for predicting milk produc- 
tion by cows on pasture. 

Microfilm $2.75; Xerox $5.00. 100 pages. 


THE INFLUENCE OF THYROXINE UPON 
CERTAIN BLOOD CONSTITUENTS, HEART 
CHARACTERISTICS, EGG PRODUCTION AND 
EGG QUALITY OF NORMAL AND RADIO- 
THYROID-ECRECTICIZED DOMESTIC FOWL. 


(L. C. Card No. Mic 60-5322) 


Byron Franklin Miller, Ph.D. 
Kansas State University, 1960 


An investigation was conducted to study the influence of 
thyroxine level upon the laying hen and subsequent egg pro- 
duction. This investigation consisted of three separate 
experiments. 





The first experiment was conducted with eleven com- 
mercial egg strain pullet chicks that were radio-thyroid- 
ecrecticized at three days of age with three millicuries of 
radioactive iodine per 100 grams of body weight. Two 
weeks after treatment, the chicks were injected every other 
day with one microgram of L-thyroxine per 100 grams of 
body weight and this was continued until they began to lay. 
Fourteen normal chicks were maintained as controls. All 
birds were given normal feed, water and care. They were 
housed in batteries in a room where the temperature was 
held at approximately 70°F. 

After all birds had come into production, at about six 
months of age, the body weight was determined and the 
birds placed on experiment. Individual feed consumption 
records were maintained as well as individual weight and 
egg production records. Feed consumption and body weight 
were measured every 28 days. A three day sample of 
eggs was taken every week and egg weight, percent shell 
and Haugh units were determined on this sample. Blood 
samples were drawn four times during this experiment and 
cholesterol content of the serum was determined. At the 
termination of the experiment an electrocardiogram was 
run on the surviving birds. The birds were sacrificed and 
a necropsy made to measure the effectiveness of the radio- 
iodine treatment. 

During different phases of this experiment different 
groups of birds were given varied levels of thyroxine (1 to 
3 mcg/100 gms body wt.), and the effects of these levels 
were measured. During the last two phases of the experi- 
ment, ascorbic acid was added to the diet of the birds at 
the rate of 10 milligrams per pound of diet. 

Experiment II was designed and conducted in much the 
same manner as experiment I. Twenty-two pullet chicks 
were treated with radioactive iodine at six days of age. 
Three levels of thyroxine (1, 3 and 9 mcg) were injected 
during this experiment and their effect measured in the 
same manner. Thiouracil was added to the diet of the birds 
at the rate of 0.1 percent during the last phase of the ex- 
periment. 

Experiment III was conducted with 18 White Leghorn 
pullets. These pullets were about seven months of age and 
in good egg production. They were randomly placed ina 
laying battery and given normal feed, water and care. The 
temperature of the room was maintained at approximately 
80°F. These birds were randomly divided into three ex- 
perimental groups of five birds and a control group of three 
birds. The birds were injected with increasing levels of 
L-thyroxine (9, 27, 81, 243 and 729 mcg) for weekly pe- 
riods. This experiment was continued for a period of 
seven weeks. Data were collected in much the same 
manner as in the other two experiments. 

The following conclusions were reached, based on the 
findings of this investigation: 1) Cessation of thyroxine 
injection in radio-thyroid-ecrecticized pullets caused the 
birds to go out of production in approximately four weeks. 
2) Excessive levels of thyroxine injections (243 mcg/100 
gms. of body weight) caused pullets to stop laying and 
start a rapid molt. Such high levels of thyroxine put a 
stress on the birds resulting in a mortality of 47 percent, 
3) Low levels of thyroxine had very little influence on body 
weight; whereas, high levels of thyroxine caused a severe 
decrease in body weight. 4) Egg weight, percent shell and 
Haugh units were not greatly influenced by level of thy- 
roxine injection. 5) Cholesterol content of blood serum 
and electrocardiograms were not significantly affected by 
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thyroxine level. 6) Percent production was not signifi- 
cantly affected by “physiological” levels (1 to 9 mcg) of 
thyroxine, but high levels of thyroxine reduced egg produc- 
tion to zero or near zero. 17) The level of radioiodine in- 
jection used in this investigation was effective in destroying 
the thyroid gland without affecting the other organs or tis- 
sues to any significant extent. 8) Feeding thiouracil at the 
rate of 0.1 percent of the diet resulted in a significant de- 
pression of egg production. 9) Adding ascorbic acid at the 
rate of 10 milligrams per pound of diet produced no sig- 
nificant difference in egg production or egg quality in this 
investigation. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


CRYSTALLINITY OF CELLULOSE AND 
DIGESTIBILITY OF FEEDSTUFF 
CELLULOSE IN THE BOVINE RUMEN 


(L. C. Card No. Mic 60-5148) 


Don C Tomlin, Ph.D. 
The University of Florida, 1960 


Cellulose is a major constituent of plant material and 
is an important feed component for ruminant animals. The 
purpose of this study was to determine whether the relative 
arnount of crystalline order in cellulose of natural fibrous 
feedstuffs had an effect on the rate of digestion of cellulose 
from these feeds in the rumen. 

The first part of this study was concerned with finding 
a method of isolating cellulose from feedstuffs for the es- 
timation of relative crystallinity from X-ray diffraction 
patterns. A method was worked out, involving solvent ex- 
traction, refluxing in ethylene glycol-monoethanolamine, 
and additional treatments with hypochlorite and lithium 
hydroxide. The resultant residue was pressed into a disc 
for the X-ray diffractometer. The ratio of the height of 
the major peak in the cellulose diffraction pattern to the 
peak width at half-height was used as an index of relative 
crystallinity. 

Digestibility of the cellulose in two purified sources of 
cellulose, one legume hay, five grass hays, citrus pulp, 
and bagasse was measured in two trials by placing bagged 
samples of these feeds in the rumens of fistulated steers 
and determining the per cent of cellulose digested from 
the bags in thirty hours. These values were compared with 
the crystalline indices for the feedstuffs. 

The cellulose of citrus pulp, Solka Floc and cotton 
linters was 89, 78 and 54 per cent digested, respectively. 
These values were inversely related to the crystalline in- 
dices for these feeds. Cellulose digestion from the hays 
ranged from 57 to 40 per cent, and bagasse 31 per cent, 
with no apparent relation between crystallinity and diges- 
tibility of cellulose. 

Cellulose was isolated from bagasse for use as a sub- 
strate in the artificial rumen, along with cotton linters and 
Solka Floc. Digestion of these three celluloses showed an 
inverse linear relation with their crystalline indices. 

X-ray diffraction patterns of Solka Floc that had been 
withdrawn from an artificial rumen at intervals during di- 
gestion showed a slight increase in definition of the major 
peak with a sharp decrease in the background radiation as 
the digestion progressed. This was considered to be evi- 





dence that the microflora were preferentially attacking the 
noncrystalline regions of the cellulose. 

Analyses of the ten feedstuffs for crude fiber, crude 
protein, gross energy, Ellis lignin, acid-insoluble lignin 
and total lignin yielded no explanation for the observed dif- 
ferences in cellulose digestibility. Similarly, apparent 
digestion co-efficients for the five grass hays for crude 
fiber, nitrogen-free extract, gross energy, crude protein, 
and total digestible nutrients, obtained with beef cattle and 
sheep, showed no particular relation to the cellulose diges- 
tion data of this study, other than that the hay which ranked 
highest in cellulose digestibility, was also highest in all 
the other criteria except nitrogen-free extract. 

It is concluded that the rate of digestion of a relatively 
pure cellulose by rumen micro-organisms is inversely 
related to the relative crystallinity of the cellulose. It is 
further indicated that when cellulose is isolated from nat- 
ural fibrous feedstuffs in a way that permits the estimation 
of its relative crystallinity, the rate of digestion of this 
cellulose will also be inversely related to its degree of 
crystallinity. 

The degree of crystallinity of cellulose in natural fi- 
brous feeds does not appear to significantly affect the mi- 
crobial digestion of cellulose because the cellulose is sur- 
rounded by hemicellulose, lignin, pectins and waxes, some 
of which may protect the cellulose from bacterial attack. 

Microfilm $2.75; Xerox $4.60. 86 pages. 
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THE EFFECT OF A DRAWDOWN ON THE 
ECOLOGY OF A WATERFOWL IMPOUNDMENT 


(L. C. Card No. Mic 60-6889) 


John Adolph Kadlec, Ph.D. 
University of Michigan, 1960 


A study of a drawdown on the Backus Lake flooding 
project in northern lower Michigan was undertaken to in- 
vestigate the ecological changes produced in the marsh 
complex. The investigation consisted of three phases. 
First, during the summers of 1956 and 1957, the pre-draw- 
down conditions were assessed. Second, the water level 
was lowered about four feet during the summer of 1958 and 
the results observed. Third, the area was reflooded in 
1959 and the post-drawdown conditions were studied. 

Studies were conducted on the soil, water, vegetation, 
invertebrates, and waterfowl. Conventional nutrient 
analyses were made of the soil and water. Experiments 
were conducted concerning nutrient exchanges between the 
soil and water. Routine limnological observations were 
made periodically. The vegetation was studied by means 
of modified belt transects, camera point photographs, and 
cover mappings. Invertebrate population trends were de- 
termined by a series of samplings. Waterfowl were cen- 
sused periodically and records were kept of all waterfowl 
observed. 

The results of soil and water studies indicated a def- 
inite increase in soluble plant nutrients as a result of the 
drawdown. A marked increase in soil nitrates occurred 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2066 


AGRICULTURE 





during the drawdown as a result of aerobic nitrification. 
The most favorable nutrient changes were obtained when 
the organic portion of the soil remained moist or even 
saturated during the drawdown. Moisture apparently had 

a favorable effect on the bacterial decay of organic matter. 
Less favorable, or even detrimental, results occurred 
when the organic matter became powder-dry. This was 
attributed to leaching and a low rate of organic decay. 
Most of these changes disappeared within one year after 
reflooding. 

Invertebrate populations, a potential food supply for 
waterfowl, were still considerably reduced one year after 
reflooding. 

Due to the perennial nature of the common plants, the 
species composition of the vegetation was not notably al- 
tered by the drawdown. Many of the submerged and 
floating-leaf plants were reduced in abundance during the 
first year of reflooding, however. Only waterlilies, which 
are extremely hardy, were little affected by the drawdown. 
Water smartweed and bushy pondweed growth was luxuriant 
after reflooding in response to increased nutrient supplies. 

Emergent species in general spread and increased in 
abundance in response to the exposed soil seedbed pro- 
vided by the drawdown. Sedges and woolgrass were more 
abundant on very dry portions of the study area. Cattail, 
bulrush, and burreed were more common in areas which 
retained considerable soil moisture throughout the draw- 
down. Rice cutgrass and mannagrasses were generally 
distributed. These plants survived the first year of re- 
flooding with very little mortality. 

Wetland plant food production during the drawdown was 
disappointing. Poor millet and smartweed growth was 
probably due to an inadequate supply of seed and to exces- 
sive drying of the bottom soil. Rice cutgrass was abundant, 
but produced very little seed. 

Waterfowl utilization of the area increased in the late 
summer of 1959 as a result of abundant food production, 
notably bushy pondweed. Use by breeding ducks did not 
change appreciably throughout the study. Observations on 
other areas indicated that brood production is closely as- 
sociated with emergent cover which persists through the 
winter. The cover developed by the 1958 drawdown in 
Backus Lake was submerged by reflooding and was not 
available in the early spring of 1959. Waterfowl brood 
production should increase in 1960. 

Properly used, the drawdown can be an effective marsh 
management technique. Cover can be improved, aquatic 
food production increased, interspersion improved, and a 
variety of wetland food plants produced. The use of the 
technique must be based on conditions in the individual 
marsh concerned, however. It is not a panacea for all 
marsh management problems. 

Microfilm $2.75; Xerox $8.80. 194 pages. 





AN EVALUATION OF THE INFLUENCES 
OF WOODY HABITAT-IMPROVEMENT 
PLANTINGS ON PHEASANTS IN | 
NORTHEASTERN COLORADO 


(L. C. Card No. Mic 60-6901) 


Leonard Jack Lyon, Ph.D. 
University of Michigan, 1960 


The habitat-development program of the Colorado Game 
and Fish Department, as other habitat programs on the 
Great Plains, was designed to establish woody windbreaks 
as winter cover for the ring-necked pheasant. The pur- 
pose of this investigation was to determine the influence of 
perennial woody cover on pheasants in northeastern Colo- 
rado. The study represents the first comprehensive evalu- 
ation of habitat improvement practices by any North 
American game and fish administering agency. 

The initial segment of investigation was a comparison 
of pheasant populations on 29 nine-section study areas with 
a variety of woody habitat-improvement cover. Crowing 
counts and roadside counts were used to measure popula- 
tions, and multiple regression methods were used to cor- 
rect counts for weather, time, and land-use variations. 
For three consecutive years, 57 to 89 per cent of the dif- 
ferences among spring populations on study areas was at- 
tributed to agricultural land-use or to other factors unre- 
lated to woody plantings. Variance analyses of adjusted 
crowing counts revealed no population differences which 
could be attributed to woody cover. Less than 50 per cent 
of the variability among study-area roadside counts was 
attributed to land-use and other factors, but variance 
analyses of unadjusted counts again demonstrated no 
pheasant population differences related to woody cover. 

The second segment of investigation was a three-part 
study of pheasant utilization of woody cover. It was found 
that, (1) on the opening day of the hunting season, more 
pheasants were killed, and less hunter effort was invested 
in each bird, where windbreak plantings were present. 
This relationship was considered to be the result of both 
the tendency for birds to concentrate in plantings and an 
increased hunter efficiency associated with heavy hunting 
pressure on improved areas early in the day. Since 
pheasant populations in northeastern Colorado are consist- 
ently underharvested, the increase in the number of birds 
killed per hunter hour was considered equivalent to an in- 
crease in production. If plantings costs are amortized 
over a 20-year period, these birds are supplied to hunters 
at costs ranging down to 41 cents apiece. (2) Woody wind- 
breaks, despite their attraction for pheasants, do not func- 
tion effectively as winter cover. Plantings with poor ad- 
jacent cover, and those in which snow accumulated, did not 
attract pheasants. More important, the amount of use re- 
ceived by deciduous planting was determined almost en- 
tirely by variations in three weather factors. Wind velocity 
and precipitation were more significant than temperature, 
and for both of these factors pheasant use declined as 
weather severity increased. (3) The juxtaposition of farm 
buildings, quality of adjacent cover, and cultivation of the 
ground cover beneath plantings were the most important 
factors limiting year around pheasant utilization. 

It is concluded that the wildlife benefits of perennial 
woody plantings have been vastly over-rated. Such cover 
attracts and concentrates pheasants, but it has no meas- 
urable influence on population levels and offers little winter 
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protection. The single positive value recorded for woody 
cover was an increase in total harvest on improved areas. 
Accordingly, it is recommended that woody plantings be 
used in pheasant management programs only where hunter 
success is poor and the harvest is less than adequate. 
Microfilm $2.75; Xerox $9.25. 205 pages. 


SOME INTERRELATIONSHIPS BETWEEN 
GROUND WATER AND SWAMP 
FORESTS IN THE WESTERN 
UPPER PENINSULA OF MICHIGAN 


(L. C. Card No. Mic 60-6929) 
Donald Robert Satterlund, Ph.D. 
University of Michigan, 1960 


This study relates level, movement, oxidizing power, 
and specific conductance of ground water to forest compo- 


sition and growth in some swamp forests in upper Michigan. 


Wells were sunk in five swamps exhibiting a broad range 
of forest and soil conditions. 

The water level in 15 wells was measured once weekly. 
At a sixteenth well, a continuous record was kept. During 
1957, soil moisture above the water was measured when- 
ever water level observations were made. At the plot 
where the water level was recorded, soil moisture meas- 
urements were made at least twice weekly and continuous 
meteorological records were kept. The rate of seepage 
and the oxidation-reduction potential of the ground water 
were measured only once, whereas a minimum of four 
specific conductance measurements were made at each 
plot. 

In some swamps conspicuous fluctuations in water level 
occurred with precipitation and intervening dry periods, 
whereas in others water levels were almost constant. The 
pattern and degree of fluctuation was used as a basis for a 
classification of swamps into five types. Analysis of water 
level and precipitation records revealed that water levels 
in each type were predictable from weather records. The 
approximate water level for each was calculated for a pe- 
riod of 28 years, and the annual radial growth of conifers 
was measured. 

Tree growth was closely correlated with ground water 
levels, but not always in the same direction. In wet 
swamps, more rapid growth occurred in years when the 
water level was low, and in drier swamps, when the water 
level was high. Minor growth differences seemed to be as- 
sociated with differences in oxidation-reduction potential 
and seepage rate. Specific conductance differed little from 
plot to plot. 

The least productive swamps had peat soils and high, 
almost stable water levels. They were dominated by coni- 
fers. In contrast, the most productive sites were mineral 
soils with water levels usually below a depth of 18 inches. 
Hardwood species tended to replace conifers in these drier 
swamps. Between the two extremes is a range of interme- 
diate conditions that have been divided into three inter- 
grading types. 

Forest growth affected the ground water in swamps by 
intercepting and transpiring large quantities of water. Ob- 
servations made during 1956 and 1957 indicate that about 
17 percent of the precipitation from 59 summer storms 





was intercepted. During 1956, when water was continu- 
ously available within the root zone in all swamp types, 
evapo-transpiration seemed to be similar in each. In 1957, 
however, water levels fell below the root zone in several 
types and evapo-transpiration was calculated to be at least 
3.3 inches greater in swamps having a high, stable water 
table than in nearby swamps where the root zone dried. 
The moisture storage capacity in swamp soils was almost 
negligible during spring and early summer in all types, but 
where the water table fell during dry weather, an appre- 
ciable storage capacity was developed late in the season. 
Microfilm $2.75; Xerox $8.40. 181 pages. 


THE ECOLOGY OF DEER AND ASPEN 
IN LOWER MICHIGAN 


(L. C. Card No. Mic 60-6950) 


Casey Eugene Westell, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study is to demonstrate the extent 
to which deer have used the aspen suckers on thousands of 
acres of regenerating aspen forests that have been logged 
recently in Lower Michigan, and to show, quantitatively 
how much browse such areas may be expected to produce. 
On the basis of this information, it is proposed to show 
how this new food supply can be helpful in the management 
of the Michigan whitetail deer herd. In addition to the ob- 
servations directly concerned with deer ecology incidental 
information has been collected about other animals asso- 
ciated with aspen stands. 

Uncut and cutover aspen stands were studied by means 
of sample-plot techniques. The data from over 400 aspen 
stands were supplemented by incidental and general obser- 
vations made in the locality of the plots and in many other 
aspen stands and cuttings. 

Analysis of data demonstrates that both trembling aspen 
and bigtooth aspen suckers are readily eaten by deer. 
When excessive numbers of deer are present the browsing 
may prevent the successful regeneration of the stand. The 
frequency and importance of deer browsing on trees, 
shrubs and herbs associated with aspen stands is consid- 
ered. 

Various factors other than the deer population affect the 
amount of browsing on aspen cuttings such as: the prox- 
imity of other forest types attractive to deer, the distance 
to areas of winter deer concentrations and the influence of 
site quality. These influences are analyzed and discussed 
in detail. 

The reasons for clearcutting aspen forests are ex- 
plained in a review of silvics and silviculture. An evalua- 
tion of the amounts of browse available in typical regener- 
ating areas is given, and the many variables influencing 
browse production are discussed, but it is clearly estab- 
lished that abundant supplies of food are available for deer 
in areas that have been clearcut for pulpwood. These data 
are converted into “deer days” of browse to show that the 
average acre of regenerating aspen forest can supply 
enough woody food to feed one adult deer for an entire year. 

Management recommendations are given based on the 
study and the experience gained in directing thousands of 
acres of commercial logging operations. The importance 
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of proper silviculture is stressed in terms of the benefits 
to wildlife and the importance of a controlled deer herd is 
explained. Suggestions are given for the size of initial 
logging operations according to the population of deer per 
square mile and the importance of planning and continuity 
in logging is stressed. Criteria, which may be easily ap- 
plied in any reproducing aspen area, are given to help de- 
termine if use by deer of such areas is excessive. The 
differences between commercially operable aspen stands 
and non-commercial areas are discussed and the signifi- 
cance of each in an integrated program of forest and wild- 
life management is shown. 

It is evident that commercial aspen harvests, during 
the past ten years, have provided a large food source for 
the Lower Michigan deer herd. Abundant, good quality 
food for deer has long been scarce in the primary deer 
range of this region and aspen logging can provide a con- 
tinuing supply. However, the populations of deer must be 
controlled or regeneration of cutover aspen stands will 
fail and this important source of both pulpwood and deer 
will be lost. Microfilm $2.75; Xerox $7.60. 164 pages. 
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FACTORS INFLUENCING THE STRUCTURE 
OF SOME PLEISTOCENE TERRACE 
SOILS IN LOUISIANA 


(L. C. Card No. Mic 60-5913) 
Gaylord Lloyd Hanes, Ph.D. 
Louisiana State University, 1960 


Supervisors: Professor W. H. Willis and 
Associate Professor W. H. Patrick, Jr. 


Soil structure has long been recognized as an impor- 


tant factor influencing the growth of plants and soil erosion. 


The factors that govern the degree and stability of soil 
structure have been the subject of considerable investiga- 
tion. The primary objective of this study was to evaluate 
the influence of several of these factors on the structure 
of some Pleistocene terrace soils in Louisiana. 

Bulk soil samples were taken from forty different soil 
profiles which had a paired cultivated-noncultivated rela- 
tionship. The samples were limited to the Lintonia, Rich- 
land, and Olivier soil series. Various physical and 
chemical determinations were made on the Ap, As, and B2 
horizons. The influences of particle size distribution, or- 
ganic carbon and nitrogen contents and ratio, free iron 
oxide content, the cation exchange complex, and pH were 
determined on the content and size distribution of water- 
stable aggregates. Simple correlations were determined 
for twenty-one independent variables. Multiple correlation 
coefficients were computed to determine the influence of 
up to six independent variables on aggregation. Linear and 
curvilinear regression analyses were performed on all 
comparisons that were significantly correlated. 

Organic matter was by far the most important factor in 
the aggregation of these soils. Increasing amounts of or- 
ganic matter above the two per cent level in the Ap and As 





horizons, and above the one per cent level in the Bz ho- 
rizon, became progressively less associated with aggrega- 
tion. Clay content was significantly correlated with aggre- 
gation in only the cultivated Ap horizons. None of the 
factors studied were significantly correlated with aggre- 
gation in the As horizons of cultivated soils. 

Microfilm $2.75; Xerox $6.00. 121 pages. 


CONTAINER NURSERY STOCK STUDIES 
(L. C. Card No. Mic 60-5934) 


Johnie Algie Wright, Ph.D. 
Louisiana State University, 1960 


Supervisors: Professor R. Howard Hanchey and 
Professor M. B. Sturgis 


The growing of woody ornamental nursery plants in 
containers for sale to the public has become increasingly 
important, especially in the warmer regions of the United 
States, since its beginning around 1900. 

This research was undertaken in an effort to correlate 
plant growth with the level of mineral elements found in 
the growing medium and in the plant tissue, to test the 
growth of plants in different media and to test different 
sources, rates and frequencies of application of nitrogen 
fertilizer. 

Ilex cornuta Burfordi and Buxus Harlandii, two species 
of woody ornamentals, were grown in “Plantainers” in 
three soil mixtures designated as A, B and C and con- 
taining respectively: soil, peat and sand; soil, composted 
cotton gin trash and sand; and soil with Krilium. Seven- 
teen treatments, consisting of three sources of nitrogen at 
five rates of application and eleven dates of application 
within rate and within source, were given to ten replica- 
tions of the above two species and three media. 

Evaluation in this experiment included plant height 
measurements; soil tests for nitrate nitrogen, phosphorus, 
potassium, calcium and magnesium; tissue tests for ni- 
trate nitrogen, phosphorus and potassium; and observa- 
tions on the number of growth cycles, relative growth in- 
itiation dates, foliage color and plant survival following 
fertilization. There were three sampling dates, August 
and November, 1959, and May, 1960. 

Ilex made its greatest total growth in medium B, while 
Buxus reached its greatest total growth in medium C. 
High rates of application of ammonium sulfate caused ex- 
cessive killing of the plants and retardation of growth, 
while comparable amounts of Uramite resulted in very 
little killing of the plants and little retardation of growth. 
Three cycles of growth were made on Ilex in medium B, 
while only one or two cycles were made in media A and C; 
the foliage was darker green and the plants showed more 
branching in medium B. Growth was initiated earlier on 
both species of plants in medium B in 1959 than in media 
A and C, 

There were statistically significant positive correla- 
tions between plant height in August and November, 1959, 
and nitrate nitrogen in the soil in August, 1959, and be- 
tween height in August and November and phosphorus con- 
tent of the soil in November. There were statistically 
significant negative correlations between plant height in 
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August and nitrate nitrogen in the plant tissue in August; 
and between plant height and phosphorus content of the 
plant tissue in August and November, 1959. 

Statistically significant positive correlations were found 
between nitrate nitrogen and phosphorus in the tissue and 
those elements in the soil. 

According to this study, composted cotton gin trash is 
a good organic material to use in soil mixtures, especially 
for growing Ilex, and the soil mixture containing Krilium 
appeared to be a satisfactory medium for growing Buxus. 
Uramite is a safe source of nitrogen which may be applied 
at fairly high rates to avoid the necessity of frequent ap- 
plications. Microfilm $2.75; Xerox $5.40. 109 pages. 


AGRICULTURE, PLANT PATHOLOGY 


THE LIFE CYCLE AND PARASITISM 
OF AN UNDESCRIBED SPECIES OF 
THE MELIOLACEAE ATTACKING 
SOLANUM SPP. 


(L. C. Card No. Mic 60-5344) 


Clarence Conrad Gordon, Ph.D. 
Washington State University, 1960 


Supervisors: Dr. C. Gardner Shaw 
Dr. J. D. Menzies 


Diporotheca is described as a new genus of the Melio- 
laceae and assigned to the tribe Meliolineae. The type 
species D. rhizophilum is parasitic on roots of Solanum 
spp. Its occurrence on roots in temperate regions, the 

lack of mucronate hyphopodia and the common occurrence 
of three-celled capitate hyphopodia on the mycelium, and 
the elongate neck of the perithecium containing persistent 
periphyses and a definite ostiole distinguish this genus 
from others in the Meliolaceae. 

In the field survey of the potato growing areas of Wash- 
ington, D. rhizophilum was found only along the Yakima 
River from Prosser (Benton County) to Yakima (Yakima 
County) and in an area known as Badger Pocket near the 
town of Kittitas (Kittitas County). Because most of the 
farmers interviewed in the Yakima Valley reported that 
their certified seed potatoes were obtained from the Polson 
and Kalispell area (Flathead County) of Montana, a survey 
of D. rhizophilum was made in that area, but with negative 
results. 

In inoculation tests in the field and in the greenhouse, 
56 of the 58 species of Solanum tested were susceptible. 
While Solanum tuberosum L, (potato) and S. melongena L. 
(eggplant) were the only economically important species 
parasitized, S. nigrum L. (nightshade) and S. demissum L. 
were the most susceptible of the hosts tested. Solanum 
elaeagnifolium Cav. and S. triflorum Nutt., both native to 
the western United States, were apparently immune, 
Within S. tuberosum, the Pontiac variety was immune, the 
White Rose resistant, and the Russet Burbank (Netted Gem) 
highly susceptible. The fungus was never found on any 
nonsolanaceous species. 

Though ascospore germination was never obtained on 























various artificial media, the process of germination was 
followed on roots of S. nigrum grown in naturally infested 
soil in the greenhouse. Germination occurred 18-21 days 
after transplanting susceptible hosts from sterile to in- 
fested soil. At the time of germination the sheath around 
the ascospore which is usually intact, has a purple sheen. 
The ascospores germinate from the small apical cells, the 
germ tube emerging through the apical pores of the sheath. 
After reaching a length of 50-150u the germ tube produces 
the first hyphopodium. To date no indication has been 
found that the large central cell of the ascospore is func- 
tional, although modifications do occur in its contents. 

Experimental inoculations utilized cedar boxes which 
had one side hinged allowing glass plates to be inserted in 
contact with the soil. Ascospores obtained from the soil 
by a flotation method were adhered to glass plates which 
were then inserted in the inoculation boxes. After a pe- 
riod of three months, infection was observed on the roots 
of S. melongena and S. nigrum in the inoculated boxes. 

“Perithecial development in general is similar to that of 
other species of the Meliolaceae. While sexual organs 
(antheridia and ascogonia) have not been identified, con- 
spicuous uninucleate and binucleate cells are found in 
young perithecia. Development of the asci and ascospores 
is outlined. 

The failure to culture the fungus on artificial media 
and the observations made on the mode of parasitism 
which involves the production of haustoria justify consid- 
ering this organism an obligate parasite, which is the dis- 
position made of other species of the Meliolaceae by 
other authors. Nevertheless, it is also concluded that 
Diporotheca rhizophilum is at most a very weak pathogen. 

Microfilm $2.75; Xerox $4.40. 81 pages. 





RESPIRATORY CHANGES ASSOCIATED 
WITH VICTORIA BLIGHT OF OATS 


(L. C. Card No. Mic 60-5910) 


Robert Blair Grimm, Ph.D. 
Louisiana State University, 1960 
Supervisor: Professor Harry E. Wheeler 

Helminthosporium victoriae, the causal organism of 
Victoria blight of oats, produces prominent streaking and 
striping of the leaves of susceptible plants, but the fungus 
is usually restricted to the base of the culm and usually 
cannot be isolated from areas of prominent symptoms. 
Previous investigators proposed that a toxin produced by 
the fungus was responsible for the production of symptoms. 
The presence of such a toxin that is as specific as the or- 
ganism that produced it, was demonstrated by several 
workers who extracted it from culture filtrates of the 
fungus. This toxin was given the trivial name, victorin. 

In several studies it has been reported that prominent re- 
spiratory changes take place in susceptible plants when 
they are treated with victorin. 

In this study an attempt was made to determine whether 
respiratory changes, comparable to those induced by vic- 
torin, could be foundin inoculated plantsaswell. Agradual 
increase in respiratory rate and a corresponding de- 
crease in response to 2,4-dinitrophenol were observed 
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in inoculated plants. In homogenates prepared from inocu- 
lated plants an increase in ascorbate oxidation occurred, 
with maximum activity occurring after the respiratory 
maximum of whole tissue was reached. 

Dinitrophenol does not elicit an increase in respiratory 
rate when applied directly after treatment with victorin or 
dinitrophenol, but it causes a respiratory increase if ap- 
plied 12 or 24 hours after the first treatment. 

The ascorbate oxidation of homogenates prepared from 
victorin treated tissues was reduced considerably by addi- 
tion of trichloroacetic acid, not at all by the metal com- 
plexors, potassium cyanide and diethyldithiocarbamate, 
and very little by sodium azide. No inhibitor of ascorbate 
oxidation was found in healthy homogenates. The ascorbate 
oxidation of susceptible controls, boiled homogenates and 
homogenates prepared from resistant plants appeared to 
be the same. Stem pretreatment greatly increased the 
rates of ascorbate oxidation of both resistant and suscep- 
tible plants. 

Autoxidation of ascorbate was stimulated somewhat by 
the addition of victorin. 

Glycolic acid oxidation and a-ketoglutaric dehydro- 
genase activity were not demonstrated by the techniques 
used, Microfilm $2.75; Xerox $3.60. 62 pages. 


PATHOCENIC, SEROLOGICAL, AND CERTAIN 
CHEMICAL CHARACTERISTICS OF FOUR 
STRAINS OF TOBACCO MOSAIC VIRUS. 


(L. C. Card No. Mic 60-6392) 


John James McRitchie, Ph.D. 
The Ohio State University, 1960 


Studies of the pathogenic variability of the tobacco mo- 
saic virus (TMV) were continued with the three previously 
described strains and one new pathogenic strain of TMV. 
The four strains could be differentiated by their pathoge- 
nicity on the Lycopersicon hosts, Bonny Best, breeding 








line CStMW-18-15, and five selections of L. peruvianum. 
Plants were either immune, symptomless carriers, or 
visibly susceptible. Strains could not be clearly differen- 
tiated by symptomatology on susceptible plants of Nico- 
tiana tabacum, N. glutinosa, N. repanda, N. rustica, Lyco- 
persicon esculentum, or L. peruvianum. The possibility 
that variation in pathogenicity of strains was a result of 
contaminant viruses was eliminated by serial single lesion 
isolations, heat treatment, and inoculation of virus indi- 
cator hosts. 

The Ouchterlony gel diffusion serological test was 
adapted for use in TMV strain differentiation. The four 
strains could be differentiated by this method, but not all 
strains could be differentiated from reactions with any one 
antiserum. 

Strain III protected against lesion formation by the 
other strains in Nicotiana longiflora, and Strains I, I, and 
Ill protected against lesion formation by Strain IV in N. 
sylvestris. Cross-protection between strains not differing 
in symptomatology could be determined with the Ouch- 
terlony serological method. Studies revealed that any one 
of the four pathogenic strains protected a plant from infec- 
tion by any of the other pathogenic strains for a period of 
at least ten days. 

Infective ribonucleic acid (RNA) and noninfective pro- 
tein were fractionated from the strains by acetic acid 
degradation. The RNA did not show serological activity, 
and the serological activity of the protein could not be as- 
certained by the method used. The pathogenicity of viruses 
extracted from Nicotiana tabacum plants inoculated with 
RNA was the same as that of the strain from which the 
RNA was fractionated. 

Infective viruses were reconstituted from all combina- 
tions of protein and RNA. The serological identity of re- 
constituted viruses was the same as that of the strain sup- 
plying the protein fraction. The pathogenicity of viruses 
extracted from plants inoculated with reconstituted viruses 
was the same as that of the strain supplying the RNA. 

No new symptomatological or pathogenic variants of 
TMV were detected in reconstituted virus preparations. 

Microfilm $2.75; Xerox $4.60. 90 pages. 
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IN VIVO AND HISTOLOGIC STUDY OF 
EMPHYSEMATOUS CHANGES 
EXPERIMENTALLY PRODUCED 
IN ANIMALS 


(L. C. Card No. Mic 60-5987) 
Katherine Regina Frayser, Ph.D. 
Duke University, 1960 
Supervisor: J. E. Markee 


An attempt has been made to produce emphysematous 
changes in the parenchyma of the lungs of rats, cats, and 
dogs by means of ball valves placed either in the lobar 
bronchi or in the trachea in such a manner as to obstruct 





expiration. In addition, the effect produced by a right- 
sided sympathectomy which included the stellate ganglion 
and T,-Ts was studied in a group of three dogs. 

Needle biopsies of the lung and measurements of arte- 
rial blood oxygen saturation and carbon dioxide tension as 
well as determinations of functional residual capacity and 
pulmonary compliance were made in the control state and 
at intervals following the operative procedure. These ob- 
servations were made of the dogs which had ball valves in 
the lobar bronchi and on the group of dogs with right-sided 
sympathectomies. No significant alterations in any of 
these entities could be detected. The needle biopsies pro- 
duced too much distortion in the lung tissue for any but the 
most gross changes to be detected in the specimen. 

In vivo observations were made of the alveoli, arterioles 
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and capillaries of the transilluminated lungs of the rats 
and cats using a binocular, bi-objective Leitz dissecting 
microscope with a magnification of 50-150 times or a mo- 
nocular microscope with a water immersion lens with 
magnification of 300 times. Observations indicated that 
ball valves which obstructed expiration had increased al- 
veolar size in seven of the twenty rats and nine of twelve 
cats. It was thought that the capillaries crossing the sur- 
face of these enlarged alveoli followed a straighter path 
than usual and that there were fewer inter-connections 
between the capillaries of any given alveolus. All of the 
capillaries observed had good flow in them. 

It was found that there was histologic evidence of em- 
physematous changes in nine of the twelve cats, ten of the 
twenty rats and all of the dogs which had ball valves ina 
lobar bronchus in such a manner as to obstruct expiration. 
In addition, the group of seven cats which had expira- 
tory obstruction located in the trachea showed histologic 
evidence of emphysematous changes. There were no 
changes typical of emphysema in the sympathectomized 
dogs. 

It was not possible to correlate the histologic changes 
with changes in the blood carbon dioxide or oxygen values 
or with changes in pulmonary compliance or functional 
residual capacity. It is suggested that the area of lung in- 
volved in these changes is too small in comparison with 
the unaltered lung tissue to produce significant changes in 
these parameters. 

Microfilm $2.75; Xerox $4.60. 87 pages. 


THE EFFECTS OF EXPERIMENTAL 
DIABETES AND SUBDIABETES ON 
THE OFFSPRING OF RATS 


(L. C. Card No. Mic 60-5621) 


Jae Nam Kim, Ph.D. 
University of Minnesota, 1959 


Diabetes was induced by alloxan or by pancreatectomy 
either before conception or on the 12th day of gestation. 

In some cases, 5 to 10 units/kg/day of insulin was given to 
the diabetic rats. 

The principal conclusions were as follows: 

1. A positive correlation exists between the birth 
weight and gestation period in pregnancies of normal, sub- 
diabetic and diabetic rats. 

2. Subdiabetes promotes the growth of fetuses. 

3. The incidence of overweight newborns from subdia- 
betic rats is higher than that from normal rats. 

4. Pregnancies in subdiabetic rats are associated with 


high fetal mortality. 





5. Diabetes, regardless of the method of inducing dia- 
betes, retards the growth of fetuses. 

6. Diabetes prolongs the gestation period unless the 
animals are treated with insulin, but the hyperglycemia is 
not a causative factor. 

7. The increased birth weight in offspring from dia- 
betic rats is largely due to the prolongation of the gesta- 
tion period. 

8. Insulin treatment prevents the prolongation of the 
gestation period, and thereby prevents any significant 
change in the fetal weight and birth weight. 

9. The incidence of overweight newborns from diabetic 
mothers is usually higher than normal. 

10. Pregnancies in diabetic rats are associated with a 
high fetal mortality. 

11, Caesarean section at 21 days and 15 hours post- 
coitum seems to hasten parturition both in diabetic mothers 
and normal mothers, 

12. In the prenatal period, the fetuses of diabetic 
mothers grow less rapidly than normal. 

13. Fetal blood sugars are approximately the same as 
maternal blood sugars. 

14, The fetal to maternal blood sugar ratio at birth is 
significantly higher in diabetic animals than in normals. 

15. At birth, the blood sugar of young tends to be lower 
than that of the mothers in diabetic animals and to be 
higher than that of the mothers in normal rats. 

16. The blood sugar of neonatal offspring from diabetic 
mothers drops to a normal level by 4 hours after birth and 
tends to stay near the lower limit of the normal range 
during the first 24 hours postpartum. 

17. Beta granules first appear at the 18th day of gesta- 
tion in normal fetal rats. 

18. Alpha granules which at first are difficult to identify 
appear during the 1st day of postnatal life. 

19. In the islets of fetuses from diabetic rats, the PAS 
method for glycogen appears to be more sensitive than the 
aldehyde fuchsin method in detecting minute changes in the 
beta cells of offspring from diabetic mothers. 

20. When two adjacent sections of the pancreas of an 
offspring from a diabetic mother were stained by these 
two different methods, it was found that a vacuolated islet 
cell contains glycogen in its cytoplasm. 

21. In the pancreases of offspring from diabetic mothers, 
only a few beta cells contain scanty beta granules in pre- 
natal life. By 4 hours postpartum, the islets already show 
an appreciable increase in the number of granulated beta 
cells and in the number of granules per cell. 

22. The pancreatic islets in offspring from diabetic 
mothers were greatly enlarged at 21 days and 15 hours 
postcoitum (fetuses) and at birth (newborns). 

23. During the 10-day period after birth, glycogen in- 
filtration and hydropic change first decrease and then pro- 
gressively disappear. The beta material progressively 
increases. Microfilm $2.75; Xerox $9.25. 202 pages. 
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EXPLORATIONS IN KLAMATH PERSONALITY 
(L. C. Card No. Mic 60-5390) 


James A, Clifton, Ph.D. 
University of Oregon, 1960 


Adviser: H. G. Barnett 


The purpose of this paper is to discover the psycho- 
cultural adaptive mechanisms of a sample of Klamath In- 
dians and to relate these to significant events and relation- 
ships both in the contemporary behavioral environments of 
the subjects and in their developmental experiences. The 
study is intended to provide an initial, exploratory formu- 
lation of the personalities of the subjects. 

Data for the study were obtained by the writer during 
several sessions of field work on the Klamath reservation 
in the years 1958-60. The data include 46 Rorschach rec- 
ords. These were scored and interpreted by the writer, 
who largely followed the system of analysis prescribed by 
Z. Piotrowski. In this paper the 46 Rorschach records 
were the main focus of attention. Other data available for 
the study include Thematic Apperception Test records, 
Expressive Autobiographic Interviews, field notes obtained 
from participant observation, and records of informal in- 
terviews and conversations with the subjects and with other 
persons in the community. 

The methods used were essentially those of a case 
study. They were inductive, exploratory, and synthetic. 
The research procedure is conceived as involving two in- 
terlocking and complementary styles of analysis. The 
first of these consists of a holistic, general assessment of 
Klamath personalities via an intensive quantitative and 
qualitative analysis of the 46 Rorschach records. Part 
Two reports the assumptions, general ideas, procedures, 
false leads, and conclusions of this aspect of the study. It 
describes both shared and unshared aspects of Klamath 
personalities, although the synthetic description in the 
conclusions concentrates on communalities and what are, 
apparently, the major aspects of intra-sample variability. 
Part Two provides an initial, general assessment of 
Klamath personalities, a source of hypotheses, an evalua- 
tion of patterned variations, and a set of Rorschach per- 
formance norms against which the record of specific 
Klamath individuals may be viewed. Part Three contains 
four case studies of adult Klamath males who were selected 
for major differences in their respective styles of life and 
for differences in their developmental experiences. In 
these, data from all sources are brought to bear in the 
description of the four individuals, who are viewed as per- 
sons striving to adjust to an environment which both offers 
opportunities and sets limits to their activities. 

From this analysis it was concluded that the most gen- 
eral psychological characteristic of the Klamath was that 
of guardedness and restraint, which is reflected in a dis- 
tinctive use of animal and human movement by the subjects 
as well as in other ways. Guarded-restraint occurs in 





patterned relationship with a second prototypal role, that 
of active-assertiveness, and these two roles were found to 
be the stable core of the modes of adjustment used by the 
Klamath in relating to others. The role of guardedness 
was found to be more self-acceptable in males, and that of 
assertiveness in females. The sample is characterized 
further by considerable heterogeneity of prototypal roles, 
which range from aggressive destructiveaess to extreme 
passivity. Associated with the guardedness in Klamath 
personalities is the tendency to actively utilize ambiguity 
as a mode of adaptation to others. Almost all Klamath M 
responses are distanciated, which implies considerable _ 
confusion in their self-concepts. 

Many Klamath are very distrustful of others as well as 
being unsure of themselves. In some, this is outright fear 
of human contact, in others, wariness and suspicion. Ad- 
ditionally, the Klamath feel socially conspicuous and are 
quite sensitive to the opinions of others. They are, largely, 
a highly self-centered population, although in this respect 
there is extreme variation, ranging from an other-orienta- 
tion of such proportions that it hampers attending to self 
wants, to an exclusively self-oriented insulation from 
human contact. This range of differences overlaps the 
general positive emotionality of the Klamath, although 
those who are most other-oriented are also most anxious 
and most characterized by a capacity for controlling their 
feelings, while those who are most self-centered are most 
characterized by negative emotions, and are least anxious 
and least capable of controlling their feelings. Generally, 
the Klamath are strongly attracted by people and very re- 
sponsive to emotional stimulation and promptings. Varia- 
tion occurs most often in the capacity for controlling reac- 
tions and in the character of the reactions. 

The major goal of Klamath striving is seen as insula- 
tion of the self from significant emotional contacts. It is 
suggested that this may represent a continuity of aboriginal 
modes of adaptation which facilitates a distinctive adjust- 
ment to the special conditions of life characteristic of the 
position of the Klamath as a dependent, enclaved ethnic 
group. Microfilm $4.00; Xerox $14.20. 312 pages. 


MEREDITH: CULTURE AND POWER 
IN A COLLEGE COMMUNITY. 


(L. C. Card No. Mic 60-6359) 


Leo Arthur Despres, Ph.D. 
The Ohio State University, 1960 


The substantive purpose of this study is to describe the 
process in Meredith by which individuals go about control- 
ling the actions of others in matters that affect the kind of 
social order existing in the community. The theoretical 
purpose of this study derives from a consideration of the 
elite and pluralist theories of power, two theories that are 
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usually employed in describing the power system charac- 
teristic of American society in general, and which have 
also been employed to describe the power systems charac- 
teristic of specific American communities. The theoret- 
ical framework employed in this study attempts to com- 
bine both the elite and pluralist theories of power within 
the context of a general cultural analysis. In doing so, it 
seeks to maintain a clear conceptual and methodological 
distinction between the means of power and their use by 
differentiating the structure of power from the organiza- 
tion of power. The functional relationship existing between 
the structure and organization of power is then analyzed 
in terms of the specific cultural characteristics of 
Meredith, 

The substantive findings of the study show that between 
1850 and 1900, frontier cultural conditions existed which 
gave rise to an elite-dominated system of power. Other 
cultural conditions, however, provided the basis for a so- 
cial pluralism that compelled this elite-dominated power 
system to function in a relatively democratic manner. As 
these cultural conditions of power changed, they contrib- 
uted to the formation of a pluralistic type of power system. 
These new changes, however, destroyed the social and 
cultural pluralism existing in the community and left 
Meredith without independent groups capable of dissent 
and opposition. At the same time, the groups that came to 
monopolize the means of power consist of upper class in- 
terest groups that do not compete with one another. Asa 
result, the pluralistic power system that now exists tends 
to display certain autocratic characteristics. 

With respect to the theoretical purpose of this study, 
the following conclusions are substantiated. First, the 
cultural conditions existing in a community can profoundly 
affect the characteristics of the system of power. Second, 
an elite-dominated power system need not involve an auto- 
cratic organization of power when associated cultural con- 
ditions provide a basis for dissent in the power structure. 
Third, a pluralistic system of power may involve an auto- 
cratic organization of power when cultural conditions are 
such that (1) interest groups dominating the power struc- 
ture are of the same social class and do not compete with 
one another, and (2) when there exists no basis for dissent 
in the power structure. Fourth, neither the elite nor the 
pluralist theory can adequately account for systems of 
power that display the above characteristics. Finally, the 
theoretical approach employed in this study, at least as 
far as Meredith is concerned, provides a conceptual frame- 
work that can account for these variations in systems of 
power. Microfilm $5.50; Xerox $19.60. 431 pages. 


AN EPIDEMIOLOGICAL STUDY OF 
PSYCHOPATHOLOGY IN AN 
ESKIMO VILLAGE 


(L. C. Card No. Mic 60-6457) 


Jane Murphy Hughes, Ph.D. 
Cornell University, 1960 


It is increasingly evident that sociocultural factors re- 
late to the occurrence and patterning of mental illness. 
This study of psychopathology among the Eskimos living in 
Sivokak, a village on St. Lawrence Island in the Bering 





Strait, provides an example of cultural variation. The 
Stirling County Study in Maritime Canada, outlined in 
Leighton’s My Name Is Legion, served as a model for this 
investigation and as a study area with which comparisons 
could be made. Analysis of Eskimo psychopathology 
through a period of acculturation was carried out in col- 
laboration with the psychiatrists, Alexander and Dorothea 
Leighton who visited the island in 1940 and with the anthro- 
pologist, Charles Hughes, whom I accompanied to the 
Arctic in 1954-55. This assessment of personal adjust- 
ment is a counterpart to C. Hughes’ analysis of social 
change, An Eskimo Village in the Modern World. 

In a cross-cultural study of mental disorder there are 
numerous methodological problems in the identification 
and classification of cases. Native conceptions were em- 
ployed in conjunction with western views in this evaluation. 
Case-finding methods included key informant interviewing, 
surveying with a questionnaire designed to elicit informa- 
tion on psychoneurotic symptoms, search of medical and 
social control records, self-report of symptoms in life 
histories, and observations. Although the main goal was 
to find out the amount and kinds of psychiatric illness in 
the population as a whole, one case history of an Eskimo 
woman was presented to enhance understanding of what 
Sivokak people worry about and how they express it. 

Literature regarding other Arctic cultures indicates 
that primitive psychopathology has several distinctive 
features. In Sivokak there were a few symptoms which 
are foreign to western psychiatric experience; most, how- 
ever, were similar in pattern to the kinds seen in our cul- 
ture. A number of anthropologists have proposed the hy- 
pothesis that neurotic symptoms are institutionalized by 
some cultures in the role of shaman or medicine man. As 
a group, the Sivokak shamans appeared to be quite normal 
people thus suggesting that at least this nonliterate culture 
does not depend upon the psychiatric malfunctioning of in- 
dividual members in allocation of roles’which contribute 
to the functioning of the group. 

In the 15 year Sivokak population, 26% of the adults 
were reported to have symptoms which could be evaluated 
as psychiatric with considerable assurance. The profile 
of Sivokak resembles in slightly muted terms that of a 
small town in Stirling County. The range of symptoms in- 
cludes all types seen in the west (psychosis, psychoneu- 
rosis, psychophysiological symptoms, brain syndrome, 
mental deficiency, personality disorder, and sociopathic 
disturbance). More psychoneurotic symptoms were dis- 
played than any other kind, and of these more were anxiety 
reactions than other kinds (conversion or obsessive-com- 
pulsive, for example). Almost twice as many women as 
men had psychoneurotic symptoms, and in the age-class, 
21-40, twice also as many women as men were considered 
psychiatric cases. It is postulated that cultural discon- 
tinuities have struck particularly hard upon Sivokak women 
during the 15 years of acculturation and account, in part, 
for the disproportion of mental illness between men and 
women, 

Tuberculosis was exceedingly prevalent in the Eskimo 
village. This study indicates that the grip of anxiety was 
equally strong. The former shamanistic rites which of- 
fered psychological therapy during times of illness have 
disappeared. Western health programs have been primarily 
concerned with physical disease. The disjunction needs to 
be closed up, and talk of health matched with that of mental 
health. Microfilm $4.10; Xerox $14.40. 320 pages. 
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AN ARCHAEOLOGICAL SURVEY OF THE 
MIDDLE PECOS RIVER VALLEY AND 
THE ADJACENT LLANO ESTACADO 


(L. C. Card No. Mic 60-6887) 


Arthur Julius Jelinek, Ph.D. 
University of Michigan, 1960 


This study presents the results of an archaeological 
survey of about 80 miles of the valley of the Pecos River 
in central eastern New Mexico and on the adjacent Llano 
Estacado. At the time the survey was conducted in 1956-57 
this area was totally unknown archaeologically. Its impor- 
tance as a border area between the Southwest and Plains 
cultures of the historic period emphasized the need for 
knowledge of the prehistory of the area to determine the 
extent of its utilization by prehistoric peoples and the cul- 
tural affiliations of these peoples. 

Data from over 80 sites is considered in the main body 
of the paper and artifact materials are described in detail. 
A total sample of approximately 20,000 ceramic sherds, 
1000 stone tools and about 70 lbs. of flake debris is ana- 
lyzed to determine the extent of similar patterns of manu- 
facture and use between site samples. Two new ceramic 
systems are described which separate distinct types within 
the older type categories of Jornada Brownware and 
Chupadero Black on White. These new types are used to 
clarify and reinforce the basic chronology of trade sherds 
for the period during which the valley was occupied by 
sedentary cultivators (c. 950 to 1300 A.D.). All large 
samples are compared by computing indices of likeness on 
a percentage basis for ceramic materials (which were both 
counted and weighed), large percussion-flaked stone tools, 
stone tool materials, and flake debris materials. Form-func- 
tion studies are presented for several types of stone tools. 

As a result of the analysis several cultural traditions 
can be distinguished in the area. The earliest is that of 
the Paleo-Indian, represented by a few scattered artifacts. 
Archaic cultures are represented by several artifacts 
typical of early horizons and a relatively complete cultural 
assemblage which characterizes the late Archaic Yeso 
Phase. The Archaic occupation is succeeded by two closely 
related traditions originally based on a pattern of seden- 
tary maize cultivation. In the northern part of the area, in 
the vicinity of Roswell, New Mexico, two are recognized; 
these are Crosby and Roswell, temporally equivalent to 
the last two northern phases. In both areas there appears 
to be a maximal expansion of maize cultivation between 
about 1000 and 1250 A.D., followed by a relatively short 
period during which bison became an important source of 
food. All evidence points to the abandonment of the valley 
except for nomadic hunting and collecting groups similar 
to those of the historic period, by about 1300 A.D. The 
basic cultural pattern in the area in the immediate post- 
Archaic period is closely related to both the Anasazi and 
Mogollon traditions of the Southwest, with increasingly di- 
vergent developments taking place through time and cul- 
minating with the sedentary villages of bison hunters in the 
McKenzie and Roswell Phases. The Llano Estacado adja- 
cent to the Middle Pecos Valley was most widely affected 
by the expansion of cultivation in the Mesita Negra and 
Crosby Phases, when there is strong evidence that seden- 
tary villages may have been present as far to the east as 
Lewiston Lake. Following the abandonment of the Middle 
Pecos Valley by the McKenzie and Roswell Phase peoples, 





there is little evidence of aboriginal utilization of the 
Llano Estacado other than in the Blackwater Draw area, 
where the Blackwater Phase is present from about 1450 to 
1550 A.D. Only a few artifacts attributable to Plains cul- 
tures were recovered and all were in a late context in the 
Blackwater Draw area. 

The general conclusions of the study are: (1) The 
Middle Pecos Valley was the scene of extensive human ac- 
tivity from the Paleo-Indian period to within a few centu- 
ries of Spanish contact, with the most intensive aboriginal 
utilization falling between about 1000 and 1250 A.D. 

(2) The archaeological evidence shows the valley to have 
been almost entirely Southwestern in cultural orientation 
(3) An independent pattern of utilization of bison, similar 
in many respects to the Plains tradition, arose in the 
Middle Valley and probably contributed to some extent to 
later Plains culture (4) The rapidity and extent of techno- 
logical change from cultivation of bison-hunting in the 
Middle Pecos Valley in the late 13th century is probably 
unparalleled in the known prehistoric sequence in North 
America. Microfilm $3.80; Xerox $13.30. 295 pages. 


THE MEXICAN MARKETPLACE IN 
HISTORICAL PERSPECTIVE 


(L. C. Card No. Mic 60-6891) 


David Kaplan, Ph.D. 
University of Michigan, 1960 


The main focus of this study is periodic markets. The 
study has two primary aims: 1) To characterize these 
markets as a type of institution of economic exchange and 
distinguish them from all kinship-based exchange on the 
one hand, and from the markets of capitalist economies on 
the other hand; 2) To delineate the socio-economic condi- 
tions under which such markets are instituted and take 
their characteristic form. 

Since periodic markets are typically found in peasant 
cultures, the main body of this work concerns itself with 
one such culture: Mexico. The nature and function of 
markets in the wider Mexican economy are explored 
through three phases of its historical development: the 
pre-Hispanic, Colonial and Modern periods. 

Because much more is known about them, the Aztec are 
used as representing the “high” cultures of pre-Hispanic 
Mexico. The salient features of Aztec social, political and 
economic organization are outlined. The Aztec social 
system was found to be stratified on the basis of kinship 
principles; namely, genealogical seniority and descent. 
The specialization of production was also vested in the kin- 
ship groups, the calpullis. All along the social hierarchy, 
chiefs functioned as focal points in the collection and re- 
distribution of goods which took place at socio-ceremonial 
occasions. Since the extra-household exchange of goods 
was embedded in social relationships, true markets--char- 
acterized by impersonal exchange--would be incompatible 
in this type of society. Furthermore, the Aztec redistrib- 
utive economy would make such markets superfluous. It 
is suggested that the Spanish chroniclers misinterpreted 
the nature of the Aztec “markets.” 

The transition to the Colonial period was accompanied 
by a basic transformation in the indigenous societies. The 
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Indians were gathered together and placed in large com- 
pact communities, and were politically tied to one of the 
nearby Spanish cities. These cities were primarily ad- 
ministrative, ecclesiastical and military centers rather 
than productive centers. The character of the long-dis- 
tance trade--primarily a traffic in luxury goods--meant 
that the cities were wholly dependent upon the production 
of their immediate hinterlands for day-to-day provisions. 
The cities, therefore, had to extend their control over the 
production and distribution of foodstuffs to ensure the ade- 
quate provisioning of the urban centers. Periodic markets 
were instituted to meet this basic problem. 

For the contemporary scene, the market in Patzcuaro, 
Michoacan is employed as a type case. The qualitative 
differences between this type of market and the markets of 
capitalist economies are emphasized. It is also pointed 
out that despite recent improvements in transportation 
facilities, these markets still play a vital role in the coun- 
try’s internal economy. Given an economy in which money 
is scarce, purchasing power low, and production carried 
on by small household units, the market continues as the 
most effective mechanism for bringing together these nu- 
merous, widely scattered small-scale producers and mid- 
dlemen, putting them in touch with each other and the urban 
consumer. 

Data from Mexico, as well as other peasant cultures, 
suggest the following conclusions. Periodic markets are a 
concomitant of peasant cultures. They do not appear in 
kinship-organized societies because such markets presup- 
pose a supra-kin level of political organization capable of 
organizing the market and ensuring the peace of the mar- 
ketplace. With the rise of industrial states, peasants dis- 
appear as a cultural type, and periodic markets with them. 
Markets, wherever they appear, are deliberately and po- 
litically created exchange institutions, and do not sponta- 
neously arise from some natural propensity of man to 
truck and barter. The most frequent reason for which they 
have been instituted would seem to be to provide adequate 
provisions for the cities of the pre-industrial world. 

Microfilm $3.90; Xerox $13.75. 303 pages. 


CULTURAL ADAPTATION: THE CASE OF 
THE COMANCHE INDIANS. 


(L. C. Card No. Mic 60-5176) 


Stanton Knight Tefft, Ph.D. 
University of Minnesota, 1960 


One of the neglected areas in the study of cultural adap- 
tation has been the analysis of culture change in societies 
which have migrated to a new habitat. A. L. Kroeber and 
Alexander Goldenweiser have postulated that if a group 
migrated to a new territory its culture will be profoundly 
changed. Such a hypothesis needs validation through a 
study of societies which have undergone such migration. 





The Comanche Indians are a group well-suited for such a 
study since before the eighteenth century they were a 
simple food-gathering group living in the Basin but later 
they migrated into the Plains, acquired numerous horses, 
and took up buffalo hunting. In order to evaluate the 
changes which took place in Comanche culture after their 
migration to the Plains, this study reconstructs the pre- 
Plains culture of the Comanche Indians and then evaluates 
the role which the Plainsward migration and the acquisi- 
tion of the horse played in bringing about culture changes 
among the Comanche. 

Before the eighteenth century the Comanche, like the 
Basic Shoshoni of the Basin, were simple collectors of 
seeds, roots, berries, and insects. They lived in small 
bands, were led by informal leaders, had crisis rites but 
no communal ceremonies, and had a Hawaiian Kinship 
system. When the Comanche began to acquire horses 
shortly before the beginning of the eighteenth century, 
their culture started to change: buffalo hunting became 
more important; new hunting techniques were used; bands 
and villages increased in size; a semi-formal police force 
protected the bands; warfare became more important. 

Of the Northern Shoshoni groups which acquired the 
horse only the Wind River Shoshoni and the Comanche 
made the Plains their permanent home. Both came into 
contact with Plains tribes which had cultures different than 
their own. The cultural traits shared by many of the 
Plains tribes include the following: communal buffalo 
hunts, horse, tipi, tribal organization, military police, 
graded and ungraded military societies, clan systems, at- 
tenuated birth and puberty rites, vision quests, tribal fe- 
tishes, Sun Dance, Peyote Cult, Ghost Dance, and an elabo- 
rate war complex. 

The Wind River Shoshoni and the Comanche made aif- 
ferent adaptations to their new habitat. Because the Wind 
River people put on communal ceremonies, such as the 
Sun Dance and Ghost Dance, and conducted communal buf- 
falo hunts, they organized tribal meetings during certain 
seasons of the year. Tribal chiefs were assisted by two 
military societies who policed the hunt and kept order in 
camp. Few changes had taken place in their kinship 
system, their crisis rites, or their cosmological beliefs. 
Extensive changes took place in the Comanche’s technology, 
economic organization, and crisis rituals. Contacts with 
the Cheyenne and the Kiowa provoked few changes in their 
ceremonial activities. Moreover, their political organi- 
zation, cosmological beliefs, and kinship systems were 
little altered. 

This study has demonstrated that the Comanche migra- 
tion to the Southern Plains brought about extensive changes 
in their culture. However, the changes in Comanche cul- 
ture took place at differential rates of speed. Their kin- 
ship system remained unchanged because prerequisite 
changes in social structure had not yet occurred. The 
Comanche more readily adopted explicit behaviors and ap- 
paratus of the Plains tribes rather than the symbolic and 
valuational aspects of their cultures. The Comanche re- 
jected those ideas and traits which were incompatible with 
their existing value system. 

Microfilm $6.15; Xerox $21.85. 482 pages. 
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STRUCTURE AND EVOLUTION 
OF GLOBULAR CLUSTERS 


(L. C. Card No. Mic 60-5023) 


Richard Warren Michie, Ph.D. 
Princeton University, 1960 


An initial density distribution for a globular cluster 
with stars all of the same mass is obtained using a distri- 
bution function depending on energy, angular momentum 
squared, and with a cutoff at escape energy. The resulting 
initial cluster has a finite mass, and appears in excellent 
agreement with 48 Tuc. 

The evolution of an isolated cluster is approximated by 
a series of equilibrium states. In the Boltzmann equation, 
the collision term is given by the Fokker-Planck equation 
with a Gaussian field star distribution. The distribution 
function which produced the initial cluster is assumed to 
be invariant in form, but the three parameters which enter 
into this function do change with time, and this change is 
obtained from three moments of the Boltzmann equation. 
These moments are mass, the sum over all stars of the 
kinetic energy, and the sum over all stars of the square of 
the angular momentum. 

The calculations were carried out on an IBM 650; the 
time step was three quarter of a billion years. Within two 
parsecs from the center, the mass increases; up to one 
parsec there is a density increase, from one to twenty a 
decrease, and beyond the density again increases. The 
mean square velocity decreases out to fourteen parsecs, 
whereupon it then increases. The velocity space distribu- 
tion for corresponding mass fraction becomes more iso- 
tropic up to one half the total mass, and outside the con- 
verse occurs. It appears that the inner cooling is caused 
by a few stars in the inner region being changed through 
collisions into orbits of high energy and low angular mo- 
mentum, moving outward in their highly radial orbits, and 
carrying off energy. 

Microfilm $2.75; Xerox $3.60. 64 pages. 


EVOLUTIONARY MASS EXCHANGE IN 
CLOSE BINARY SYSTEMS 


(L. C. Card No. Mic 60-5028) 


Donald C. Morton, Ph.D. 
Princeton University, 1959 


Observations have found many close binary systems 
with one component near the main sequence and the other 
a subgiant filling its lobe of the Roche limit, but it is al- 
ways the secondary and never the primary that fills its 
limit. This thesis explains the situation in terms of the 
primary evolving first to the Roche limit and then trans- 
ferring most of its mass to the other star so that the roles 





of primary and secondary are interchanged leaving the new 
secondary filling its limiting lobe. It is shown that the 
transition is fast enough that very few systems will be 
caught during this phase. First, the primaries of most 
systems can reach their limits only in the Hertzsprung gap 
where the normal expansion of the star is comparatively 
fast, and secondly, for the few systems in which the pri- 
mary begins to lose mass before the end of its early- 
evolutionary phase the mass loss causes an instability ac- 
celerating the process to a Kelvin time scale. 

Microfilm $2.75; Xerox $3.00. 43 pages. 


A STUDY OF THE REGIONS OF THE 
LAGOON AND TRIFID NEBULAE 


(L. C. Card No. Mic 60-5558) 


Pik-Sin The, Ph.D. 
Case Institute of Technology, 1960 


A study of certain groups of stars located in a circular 
region of about 7 square degrees in Sagittarius, centered 
at R.A. 17459™, Dec. -23°25' (1950) has been made. Colors 
and magnitudes of about 3000 stars surrounding NGC 6530 
up to 1 of arc away from the cluster are determined on 
3 pairs of visual and infrared plates using Walker’s photo- 
electric sequence in NGC 6530. A study of the color-mag- 
nitude diagrams, and of the surface distributions of these 
stars leads to the conclusion that Walker’s stars located 
“above the main sequence” are not necessarily cluster 
members. A Wolf diagram has been constructed to deter- 
mine the distance of the dark cloud surrounding NGC 6530 
and M8. It is found that its distance (1.3 kpc) is the same 
as that found by Walker for NGC 6530, and that its absorb- 
ing power is about 1.7 visual mag. In the light of these re- 
sults it has been shown that Walker’s stars above the main 
sequence can be explained as being highly reddened back- 
ground stars of early spectral type. A study has also been 
made of the population of the galactic nucleus based on a 
comparison between Arp’s color magnitude diagram for 
M22 and the same kind of diagram for a clear area in the 
present region under investigation. It is concluded that at 
a distance of 1 kpc from the galactic center the old popu- 
lation I stars are dominant. This supports Arp’s result 
which was found at a distance of 2 kpc from the galactic 
nucleus. In addition, surveys have been made of stars of 
types M, C, and S as well as a search for flare and other 
types of variable stars near M8 and M20. 

Microfilm $2.75; Xerox $6.40. 135 pages. 
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STUDIES ON THE ATMOSPHERE 
OF JUPITER 


(L. C. Card No. Mic 60-5076) 


F. R. Zabriskie, Ph.D. 
Princeton University, 1960 


Three aspects of the atmosphere of Jupiter studied deal 
with the ionosphere, the composition, and the clouds. Re- 
cent research on the Earth’s upper atmosphere permit a 
preliminary survey of the corresponding region of Jupiter, 
The first of the three sections shows an ionosphere sur- 
rounds Jupiter and the maximum electron density is un- 
likely to exceed 10°/cc. 

New information concerning the composition is treated 





in the second section. This information is supplied by the 
molecular hydrogen lines observed by Kiess and Corliss. 
According to these there is about 5 km. atm. of Hz above 
the cloud level, and the temperature is 170°K, or some- 
what higher. The problem of reduction is treated in some 
detail to illustrate the uncertainty of these figures. 

Of the many phenomena possible in the clouds only a 
few topics are selected. The variation in methane and 
ammonia absorption has been interpreted by Squires in 
terms of a two level cloud structure. This interpretation 
is not entirely satisfactory in light of the Hz data. The 
final two topics deal with precipitation from the clouds 
and with the possibility of thunderstorms as the origin of 
the Jovian radio bursts is ruled out. 

Microfilm $2.75; Xerox $3.00. 58 pages. 
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The present study was designed to investigate a phe- 
nomenon referred to as “immunologic paralysis,” in which 
relatively large doses of a bacterial polysaccharide when 
injected into mice do not evoke immunity, while small 
doses induce immunity against the homologous organism. 

In attempting to reproduce the phenomenon, mice of the 
CFI strain were injected with one of three capsular poly- 
saccharide preparations referred to as B, BB and H re- 
spectively, derived from Kiebsiella pneumoniae type 2. 
They were prepared by somewhat different methods, and in 
a comparison of some of the physical and chemical proper- 
ties, it was found that they behaved differently in vitro. 
The relative viscosity of B was eight times that of H or 
BB; the optical rotation of B and BB were similar and 
lower than that of H. The three preparations were similar 
in nitrogen, content of hexuronic acids and in vitro sero- 
logical activity, when the interfacial ring method was em- 
ployed; they were, however, shown to differ serologically 
on the basis of the quantitative precipitin curve. 

Activity of each of the polysaccharides in vivo was de- 
termined by injecting mice, intraperitoneally or intramus- 
cularly, with either a dose of 2.5 wg or a dose of 750 yg at 
various time intervals over a period of one month. Groups 
of the injected animals were then challenged with varying 
doses of viable Klebsiella. In control groups, even the 
smallest dose of these organisms administered was regu- 
larly fatal. 

It was found that a dose of 2.5 wg fairly regularly pro- 
duced immunity against a challenge of 10°, 10°, and 10° 
viables, while 750 ug produced results varying from com- 








plete to no protection. This state of “immunologic paral- 
ysis” was relative since some of the mice receiving 750 yg 
of the polysaccharide did not die even when challenged with 
10° organisms. Comparing the mortality rates in groups 
of mice challenged with living organisms after receiving 
2.5 wg or 750 ug (B or BB), the results were found to be 
significantly different using the sign test or the test of 
comparing two proportions, depending upon the type of ex- 
periment. 

The H preparation was found to be poorly antigenic in 
vivo owing possibly to the method of preparation which urs 
could have deacetylated or degraded the polysaccharide, 
since the culture was autoclaved and strong alkali was 
employed in the extraction of the polysaccharide. 

Efforts were made to correlate “immunologic paral- 
ysis” with the presence or absence of polysaccharide 
and/or antibody in sera of mice receiving 750 ug. In such 
mice it was found that the polysaccharide was detectable 
in the sera for 15 days with marked reduction between the 
first and the fifteenth days following inoculation. Sera 
collected after periods up to 15 days following polysac- 
charide administration did not passively protect normal 
mice against challenge with 10 organisms, whereas pro- 
tection was observed with sera of mice receiving 2.5 yg. 

It was demonstrated that 0.25 ml of sera from mice 
which received 2.5 ug and were bled 15 days later, on in- 
jection into normal mice intravenously failed to protect 
the animals when these were challenged with as few as 10 
viables. Because of this resort was made to the neutrali- 
zation test, where the serum and organisms were mixed 
and after standing one hour at room temperature were in- 
jected intraperitoneally into mice. Under such conditions 
the serum showed some protection, in dilutions of 1/16 - 
1/64 against a challenge dose regularly fatal in controls. 

In an attempt to estimate the amount of antibody in the 
sera of mice receiving 2.5 ug of the polysaccharide, a 
comparison was carried out using rabbit anti-Klebsiella 
pneumoniae type 2, and employing the neutralization test. 
It was found that as little as 0.004 yg of rabbit antibody 
nitrogen could protect normal mice against 10 organisms. 

Microfilm $2.75; Xerox $4.00. 73 pages. 
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THE PRODUCTION AND TESTING OF 
EHRLICH TUMOR ANTISERA 


(L. C. Card No. Mic 60-6871) 


Delna Niles Wilson Garrison, Ph.D. 
University of Michigan, 1960 


Although other investigators have produced antisera 
using tumor cells, or fractions of cells, as antigens, rela- 
tively few have assayed the sera for tumor-neutralizing 
power, but rather, have looked for complement fixing or 
precipitating antibodies. It was the purpose of this study 
to determine whether strains of rabbits would vary 
markedly in their ability to produce tumor-neutralizing 
antibodies when the rabbits were inoculated with Ehrlich 
ascites tumor cells. In addition, the time of appearance of 
antibodies in the sera of the rabbits, and the effect of the 
number of injections of antigen on the amount of antibody 
produced were noted. 

Technical factors involved in the in vitro neutralization 
(protection) test were studied ond the following conclusions 
drawn. No significant difference was found between the 
nur” ¢r of cells (880,000 to 970,000) present in 0.2 ml of 
1.0, .« cent suspensions prepared after cells had been 
packed by anglehead or horizontal head sedimentation. 
Also, the type of centrifugation had no effect on the via- 
bility of tumor cells. When a comparison was made be- 
tween the per cent tumor takes in mice which had been 
inoculated with 880,000 to 970,000 tumor cells, as deter- 
mined by hemocytometer counts, and the per cent tumor 
takes in mice inoculated with 0.2 ml of a 1.0 per cent sus- 
pension of cells, ninety-two to ninety-four per cent of the 
mice developed tumors after receiving inocula which had 
been quantitated by either method. It has been shown that 
the results of the protection tests are reproducible and 
that varying the number of cells (640,000 to 1,200,000) used 
as inocula did not change the results of protection tests. 

The three strains of rabbits used for immunization 
studies were; New Zealand, Ginger (Giants) and Dutch Pee 
Wee. Pre-immunization blood was obtained from each of 
the sixty rabbits. The effects of 1, 2, 3, 9, 10, and 14 in- 
jections of 3.6 to 10.0 per cent suspensions of Ehrlich 
tumor cells were determined by injecting Swiss mice with 
antiserum-treated tumor cells. Guinea pig serum was 
used as the suspending medium for the tumor cells since 
it enhances the action of tumor-neutralizing antibody. The 
results observed were as follows. Ginges rabbits pro- 
duced a significant amount of antibody after one injection 
of antigen while the other two strains did not. Sera of New 
Zealand rabbits gave higher tumor-neutralizing values 
after two injections of antigen than did the sera of Dutch 
or Ginger rabbits. While the three strains each produced 
the greatest amount of antibody after t#7ee injections of 
tumor cells, the Dutch rabbits showed superior antibody- 
producing ability at this time. After nine and also after 
ten injections of antigen, a decrease was noted in the 
amount of antibody present in the sera of the three strains 
of rabbits. However, fourteen inoculations of tumor cells 
produced a rise in antibody titer of all three groups of 
rabbits. 

The stability of the tumor-neutralizing antibody with 
respect to storage was investigated and the conclusion 
drawn that, the sera obtained after three injections of an- 
tigen had a much !ower antibody titer following three 
months storage at -38°C,. Sera from rabbits which had 





received fourteen inoculations of tumor cells were also 
examined for the stability of their antibodies toward 
storage. Two of the three sera tested showed no loss of 
antibody after five months of storage at -38°C. These 
findings suggested that the antibody produced as a result 
of prolonged immunization might be a different one than 
the antibody appearing during the early part of immuniza- 
tion. 

In conclusion, it is evident that Ehrlich tumor anti- 
bodies differ from at least one normal tissue antibody, 
since hemagglutinin titers did not parallel tumor-neutrali- 
zation titers. Microfilm $2.75; Xerox $3.80. 69 pages. 


THE COMPARATIVE ACTION OF NITRO 
AND HALOGENATED PHENOLS ON 
BACTERIAL CELLS AND THEIR 
INTERACTION WITH AMINO ACIDS 


(L. C. Card No. Mic 60-6512) 


Michael Herbert, Ph.D. 
Lehigh University, 1960 


The effects of 2,4-dinitrophenol, o-nitrophenol, m- 
nitrophenol, p-nitrophenol, 2,4,6-trinitrophenol, p-chloro- 
phenol and p-bromophenol have been observed on growth 
and dehydrogenase activity of Escherichia coli. The sub- 
strates employed were glucose and various intermediates 
of the tricarboxylic acid cycle, i.e., pyruvate, alpha keto- 





‘glutarate, succinate, fumarate and malate. The effects of 


the phenols on growth were inhibitory and the inhibition 
was relieved by amino acids. Similarly the phenols re- 
tarded dehydrogenase activity and the addition of amino 
acids overcame the retardation in all instances except that 
of 2,4-dinitrophenol. The amino acids were shown to ac- 
celerate growth rates and dehydrogenase activity of E. 
coli and the specificity of the amino acids in reversing in- 
hibition was shown. A correlation was shown between the 
dissociation constants of the phenols employed and their 
inhibitory capacity. 

Microfilm $2.75; Xerox $5.00. 97 pages. 
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CHARACTERIZATION OF THE ADJUVANT 
ACTION OF BACTERIAL ENDOTOXINS 
ON ANTIBODY FORMATION 
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Phyllis Dawn Kind, Ph.D. 
University of Michigan, 1960 


The purpose of this research was to study the relation- 
ship of the adjuvant action of bacterial endotoxins to the 
induction period of the antibody response. The problem 
was investigated by defining the time interval with respect 
to antigenic stimulation in which endotoxin augmented anti- 
body formation. To gain some insight into the nature of the 
cellular and biochemical events involved in the adjuvant ac- 
tion of endotoxin, the effect of endotoxin on antibody pro- 
duction in x-irradiated rabbits and the immune response of 
rabbits given antagonists of nucleic acid synthesis was studied. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








BACTERIOLOGY 


2079 





Endotoxin given 5 hours before each of 3 injections at 
3 day intervals of bovine serum albumin did not enhance 
precipitin levels. However, endotoxin administered 5 
hours after antigen enhanced antibody levels 4 fold over 
rabbits receiving antigen alone. These data were extended 
using the rate of antigen elimination as an index of anti- 
body formation. Thus, endotoxin given 24, 12, or 6 hours 
before radio-iodinated human serum albumin (HSA-I'*’) 
failed to increase the rate of antigen elimination over ani- 
mals receiving antigen alone. The results of 3 experiments 
in which endotoxin was given 2 hours before HSA-I’** were 
equivocal. On the other hand, endotoxin administered si- 
multaneously, 12, 24, or 48 hours after antigen enhanced 
antibody production. This period in which endotoxin ap- 
peared to be effective was less than 3 days because no ac- 
celeration occurred when endotoxin was given 3 or 4 days 
after HSA-I'**. Experiments in which bovine gamma 
globin (BGG) was used and antibody levels were measured 
by the quantitative precipitin test confirmed the above 
results. Again endotoxin given 24 hours before antigen 
failed to augment antibody production. When endotoxin 
was given 2 or 4 days before BGG, antibody synthesis ap- 
peared to be depressed. In contrast, endotoxin given si- 
multaneously, 18 hours, or 3 days after BGG enhanced 
precipitin levels. Antibody formation was not augmented 
by endotoxin administration 4 or 5 days after BGG. 

Two injections of endotoxin, the first given with BGG 
and the second given 72 hours later, augmented antibody 
production to the same degree as one injection given at 
either time. Administration of endotoxin 12 hours before 
a second injection of the lipopolysaccharide given with 
BGG abolished the enhancing action of the second injection 
of endotoxin. 

Endotoxin given simultaneously with antigen partially 
restored the capacity of x-irradiated rabbits to produce 
antibody. An accelerated rate of antigen elimination, in- 
dicating antibody production, was observed in all irradiated 
rabbits receiving endotoxin simultaneously with HSA-I'*’. 
In contrast, antibody formation occurred in only 1 of 7 ir- 
radiated animals given HSA-I'*’ alone, and in 1 of 7 ir- 
radiated rabbits given endotoxin 3 days after HSA-I'*’. 


Similarly, precipitin levels of approximately half lf the __ Lhe 


amount obtained in non- -irradiated controi-rabb.ts w were 
observed d in trxadiated miimals 6 given endotoxin simulta- 
neous BGG. Endotoxin given to irradiated rabbits 

hours before or 18 hours after BGG did not appear to 
restore antibody synthesis. 

The results of initial experiments describing the effect 
of 5-fluorouracil on antibody production were inconsistent. 
Data obtained in one experiment indicated that hemaggluti- 
nation titers were depressed in rabbits given intraperito- 
neal injections of 5 mg 5-fluorouracil/kg from 3 days be- 
fore to 2 days after BGG. When this experiment was 


repeated, 5-fluorouracil did not alter the immune response. 


It was concluded that the enhancing action of endotoxin 
was exerted on some event restricted to the induction pe- 
riod of antibody formation. The time limitation of the en- 
hancing effect as well as the restoration of the ability of 
x-irradiated rabbits to produce antibody suggested that the 
step stimulated by endotoxin was related to nucleic acid 
metabolism. Microfilm $2.75; Xerox $4.80. 93 pages. 
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Cell-free extracts of Micrococcus lactilyticus ferment 
pyruvate either by a phosphoroclastic degradation leading 
to the formation of acetyl-phosphate and formate, or by a 
thioclastic cleavage to acetyl-CoA, COz and Hz. At pH 6.5 
the thioclastic reaction, as well as the exchange of COz2 
into the carboxyl group of pyruvate, is favored. At pH 8.5 
the phosphoroclastic reaction and the exchange of formate 
into pyruvate is favored. 

The phosphoroclastic and formate exchange reactions 
are dependent upon phosphate and, in fact, are stimulated 
by increasing concentrations of phosphate up to 0.5 M. Al- 
though some activity is observed with crude extracts when 
reaction mixtures are incubated under nitrogen, the pres- 
ence of a hydrogen atmosphere greatly stimulates the re- 
action; with partially purified fractions, a hydrogen atmos- 
phere is required. 

The phosphoroclastic and formate exchange activities 
can be separated from the thioclastic and COz exchange 
activities by fractionation with ammonium sulfate. How- 
ever, ammonium sulfate fractionation, and also dialysis, 
or treatment of crude extracts with charcoal or Dowex-50 
results in a loss in phosphoroclastic and formate exchange 
activity. Activity can be restored to treated extracts by 
the addition of a heat-denatured crude extract (BES), con- 
centrated dialysate or material eluted from the charcoal. 
The active component is not replaced by any of a large 
number of known cofactors which have been tested. 

Some of the properties of the active material have been 
studied and attempts have been made to purify and identify 
this “cofactor.”..he “cofactor” can be partially purified 
wy paper chromatography and paper ionophoresis. It is not 
inactivated by light but is inactivated by exposure to heat, 
oxygen and acidic or alkaline conditions. Active material 
eluted from chromatograms does not have an absorption 
spectrum and no detectable reaction occurs when chroma- 
tograms are treated with a wide number of spray reagents 
specific for certain functional groups. 

BES preparations derived from several other organ- 
isms are able to replace M. lactilyticus BES to varying 
degrees, but the most striking effect occurs when E. coli 
or S. faecalis BES preparations are added. The addition of 
these preparations to dialyzed crude extracts of M. lac- 
tilyticus results in the formation of lactate. Extracts of 
M. lactilyticus reduce pyruvate to lactate only in the pres- 
ence of methyl or benzyl viologen with an uptake of hy- 
drogen. 

Crude extracts of M. lactilyticus also catalyze the ex- 
change of formate into the carboxyl group of a-ketoglu- 
tarate although at a much lower rate than with pyruvate. 

At pH 8.0 a-ketobutyrate is degraded via a phosphoroclastic 
reaction to propionyl-phosphate and formate. a-Ketoglu- 
tarate fermentation leads to the production of succinate, 
propionate, formate, COz and Hz, which suggests that part 
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of the a-ketoglutarate is degraded via the formate pro- 
ducing phosphoroclastic reaction. 

The fact that formate exchange and phosphoroclastic 
activity are inhibited by arsenite and this inhibition re- 
versed by 2,3 dimercaptopropanol suggest that adjacent 
sulfhydryl groups are involved in the reaction. The in- 
volvement of vicinal sulfhydryl groups, the requirement for 
high concentrations of phosphate and the requirement for 
an unidentified cofactor has led to a proposed hypothesis 
to account for the mechanism of the phosphoroclastic and 
the formate exchange reactions catalyzed by cell-free ex- 
tracts of M. lactilyticus. 

af Microfilm $2.75; Xerox $7.40. 157 pages. 
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The value of Rous sarcoma and its etiological agent, 
the Rous sarcoma virus (RSV), as tools in the study of 
viral-caused tumors has been recognized. 

Although various bioassay and neutralizing-antibody 
detection methods have been described for RSV, many re- 
quire considerable space, equipment, and labor, while 
others are very tedious and time consuming. However, for 
neutralizing antibody detection screening tests, a simple, 
rapid technique is desirable. The yolk-sac method of in- 
oculating embryonated eggs is a relatively simple, rapid 
procedure, and a large number of eggs can be inoculated 
in a very short time. It was the purpose of this study, 
therefore, to investigate the yolk-sac method, and deter- 
mine its possible use as a tool for the bioassay of RSV, and 
for the detection of Rous virus neutralizing antibodies 
(RVNA). 

The various experiments of this study were conducted 
to determine the following: (1) at what age the embryonated 
egg is most suitable for inoculation, (2) the influence of 





incubation period on RSV activity, (3) the effect of Rous 
virus concentration on its activity in embryonated eggs, 
(4) the effect of RVNA on RSV activity in the embryonated 
egg, (5) the influence of RVNA in hens’ sera on suscepti- 
bility of their eggs to RSV, and (6) the influence of flock 
age on embryonated egg response to RSV. 

The results obtained may be summarized as follows: 

1. The number of deaths attributable to inoculation in- 
jury, or to causes other than Rous virus activity were found 
to be dependent upon the age of the embryonated egg inocu- 
lated. 

2. A definite pathologic effect was produced in embry- 
onated eggs inoculated via the yolk-sac with RSV. The 
earliest manifestation was a neoplastic proliferation of 
cells on the amnioallantois, followed by hemorrhagic le- 
sions usually in the liver, occasionally in the gizzard and 
heart, and rarely in the subcutaneous tissues. Infected, 
hatched chicks invariably exhibited hemorrhagic lesions 
on the liver and tumorous lesions at the periphery of the 
umbilical opening. 

3. Ten-day-old embryonated eggs appeared to be the 
most susceptible to RSV infection. 

4. The incubation period of RSV inoculated into the 
yolk-sac of embryonated eggs appeared to be related to the 
age of the embryonated egg. 

5. Adirect relationship was observed between Rous 
virus concentration and infections produced. 

6. The concentration of serum containing RVNA re- 
quired to neutralize RSV was found to be directly propor- 
tional to the concentration of virus present. 

7. Rous virus neutralizing antibodies in hens’ sera 
definitely affected the susceptibility of their embryonated 
eggs to RSV. 

8. The age of the laying flock had a significant effect 
on the susceptibility of embryonated eggs to infection with 
RSV. This effect did not appear to be associated with 
transovarial passage of RVNA from hen to the egg, or with 
genetic factors. 

9. The yolk-sac method of inoculating embryonated 
eggs is a relatively simple, rapid, and safe procedure. 
Except for a dependable source of a susceptible strain of 
fertile eggs, the required equipment, space and other ma- 
terials are reduced to a minimum. Care of test animals 
is reduced since hatched chicks need to be held for a 
maximum period of only 3 days. Bioassays of neutraliza- 
tion tests can be completed in approximately 10 to 14 days, 
as compared to as long as 30 days when using other 
methods. Microfilm $2.75; Xerox $3.00. 48 pages. 
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Samuel Johnson Crawford (April 10, 1835-October 21, 
1913) is the subject of this political biography. He is re- 
membered as a courageous Union officer, the youngest 
governor in the history of Kansas and as a successful 
claims’ agent for the state. The intent of this study is to 
examine the forces that promoted his political career. 

The most important depository of material on this sub- 
ject is the Kansas State Historical Society. Sources avail- 
able there include the governor’s correspondence, an ex- 
cellent newspaper file, and numerous collections of 
clippings and pamphlets. The Kansas Senate and House 
Journals, the publications of the Kansas Historical Society, 
and Crawford’s autobiography and his collected briefs are 
the most important published sources. 

Chapter I of this study deals with Crawford’s migration 
from Indiana to Kansas in 1859 and his subsequent election 
to the state legislature. Chapter II describes Crawford’s 
military career from 1861 to 1864. He was a captain and 
company commander in the Second Kansas Cavalry which 
took part in most of the important Civil War battles fought 
west of the Mississippi River. In 1863, he was promoted 
to colonel and given command of the Second Kansas Colored 
Infantry. The complex relationship among the Price Raid 
of 1864, the political organization of Senator James Henry 
Lane, and Crawford’s election as governor of Kansas is 
the subject of Chapter III. 





Chapter IV describes the difficulties confronting the 
twenty-nine year-old governor when he assumed office in 
1865. Chapter V continues the story of Crawford’s first 
term and his subsequent re-election in 1866. Included in 
this chapter is a description of Crawford’s ascendency to 
the leadership of the Republican party in Kansas after the 
suicide of Senator Lane in July, 1866. The appointment of 
Edmund G. Ross to the United States Senate was a closely 
related event. Chapter VI details the governor’s role in 
the controversy concerning the disposition of the Indian 
lands of southern Kansas and examines his connection with 
the Union Pacific, Eastern Division, Railroad Company. 
The decline of Crawford’s political power during his 
second term and his resignation as governor in 1868 are 
discussed in Chapter VII. Crawford’s attitude toward the 
Indian problem during his administration and his subse- 
quent command of the Nineteenth Kansas Cavalry on an 
expedition into Indian Territory in 1868-69 is the subject 
of Chapter VIII. 

Crawford’s unsuccessful attempts to obtain a seat in 
the United States House or Senate during the decade begin- 
ning in 1868 are analyzed in Chapter IX. As a Republican 
candidate for Congressman, he was defeated in the Kansas 
nominating convention of 1868. The 1871 Kansas legisla- 
ture chose Alexander Caldwell over Crawford for the 
United States Senate; investigative committees subse- 
quently found that Caldwell had obtained his Senate seat 
by bribery and he was forced to resign. Crawford sup- 
ported the Liberal Republicans in the 1872 election. In 
1876 and 1878, Crawford was an unsuccessful Inde- 
pendent Greenback candidate for Congressman. The 
final chapter chronicals Crawford’s tenure as state 
claims’ agent (1877-1891) and his continued, but less 
active, interest in politics. 

Microfilm $3.95; Xerox $13.95. 306 pages. 
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The relative rates of penetration of 0.1 M and higher 
concentrations of monosaccharide from buffered saline so- 
lutions into human red cells were studied by means of a 
photoelectric densimeter. A chemical method was used to 
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study the rates of penetration of 0.006 M glucose saline 
solutions. The effects of pH and temperature upon the 
rates of sugar penetration from isomotic concentrations 
prepared with isotonic salt solution was investigated. When 
studied at 29°C and 37°C, all sugars penetrated fastest at 
pH 7. However at 29°C the sugars penetrated equally 
slowly at pH 8 and pH 6, whereas at 37°C the sugars pene- 
trated much slower at pH 6 than at pH 8. This pH effect on 
sugar penetration was reversible. The Qio values calcu- 
lated from the rates of sugar penetration at 29°C and 37°C 
for all the tested sugars 2t pH’s 6 and 7 were between 2 
and 2.8. The Qio values at pH 8 ranged from 4.1 to 6.5. 
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A close relationship between sugar penetration and the 
sign of specific optical rotation of the sugars has been ob- 
served, All of the sugars with a negative specific rotation 
penetrated slower than sugars with a positive specific ro- 
tation irrespective of the number of carbon atoms in the 
sugar molecule. 

There was no apparent effect produced by pH upon the 
rate of penetration of 0.006 M glucose that could be deter- 
mined with a chemical analytical method. However, glu- 
cose penetration became progressively slower at pH 6 and 
8 when the concentration of glucose was increased from 
0.1 to 0.6 M. The rate of glucose penetration at pH 7 was 
not altered until the concentration of glucose became 
greater than 0.3 M which is isosmotic to the human red 
cell. It has been postulated that the apparent decrease in 
the rate of sugar penetration in hypertonic sugar-saline 
solutions may be produced by the inability of red cells to 
behave as true osmometers under these conditions. 

The rates of penetration of 0.3 M a- and 8-D-glucose 
at 29°C and 37°C were also studied in relation to changes 
in pH. The 8-D-glucose penetrated approximately 3 times 
faster than a-D-glucose at pH 7 and 8. At pH 6, a- and 
B-D-glucose penetrated at the same rate. No mutarotase 
activity was detected in membrane preparations of human 
red cells. However, when 99.5% deuterium oxide was sub- 
stituted for water, the a- and 8-isomers of D-glucose 
penetrated at approximately the same rate at pH 7 and 8. 

The results of these investigations and other data re- 
ported in the literature indicate that sugars may penetrate 
into human red cells by an altered diffusion mechanism. 
This mechanism accounts for monosaccharide penetration 
by considering the structure of the plasma membrane as 
well as the solubility properties, molecular size, spacial 
configurations and the degree of ionization of the sugars. 

Microfilm $2.75; Xerox $3.80. 67 pages. 


ORIENTATION AND RATE OF LOCOMOTION 
OF INDIVIDUAL AMOEBAE IN THE LIFE 
CYCLE OF THE CELLULAR SLIME 
MOLD DICTYOSTELIUM MUCOROIDES 


(L. C. Card No. Mic 60-5048) 


Edmund William Samuel, Ph.D. 
Princeton University, 1960 





The rates of locomotion of the individual amoebae of 
the cellular slime mold Dictyostelium mucoroides were 
measured at each stage of the normal life cycle and con- 
siderable fluctuations were discovered, depending on the 
phase. However, if amoebae from different stages were 
isolated and placed under standard conditions then one of 
two situations were encountered: freshly germinated 
amoebae moved at a slow rate, and amoebae from later 
stages moved at a uniformly fast rate. 

To test the possibility that local amoeba products af- 
fected the rate of the other amoebae it was shown that 
speed of movement of amoebae could be influenced by 
various environmental factors such as moisture, food sub- 
stances in medium which either inhibited (dextrose) or 
maintained (amino acids) the rate of locomotion, and the 
presence of other amoebae which increased the rate of 
locomotion of newly germinated amoebae. Also, it was 








shown that if bacterial or amoeba products are introduced 
in a graded fashion that the amoebae will be oriented (to- 
ward bacteria and away from other amoebae). 

In the case of the oriented movements it is easy to 
postulate adaptive significance for the isolated cells in that 
going toward food and spreading out during the vegetative 
stage is obviously advantageous. In the case of changes in 
rate an easy hypothesis is suggested for the slowing down 
of the cells prior to aggregation; this could conceivably 
serve as a trap to obtain enough cells in preparation for 
the acrasin mechanism and true aggregation. However, 
this slow phase may have other meanings and its true sig- 
nificance, along with the significance of the other rate 
changes, especially in the later stages of development, are 
more difficult to assess at the moment. 

Microfilm $2.75; Xerox $3.00. 44 pages. 


THE EFFECT OF SOME RAUWOLFIA 
ALKALOIDS ON RENAL FUNCTION 
IN THE UNANESTHETIZED DOG 


(L. C. Card No. Mic 60-5068) 


Gilmour L. Wagle, Ph.D. 
Princeton University, 1960 


Reserpine, rescinnamine, syrosingopine and methyl 
O-(2-tetrahydropyranyl) reserpate have been tested for 
their effect on renal plasma flow (RPF) and glomerular 
filtration rate (GFR) in the unanesthetized dog. 

Reserpine, an alkaloid from the plant Rauwolfia ser- 
pentina Benth was given orally to female dogs in a dose of 
25 ug/kg/day for eight days. Reserpine induced an in- 
crease in renal plasma flow with no change in glomerular 
filtration rate but a decrease in the filtration fraction (FF). 
A dose of 35 ug/kg/day for five days, followed by 50 ug/kg/ 
day for three days, caused a proportional increase in flow 
over and above the lower dose. The amount of reserpine 
necessary to increase renal blood flow and reduce systemic 
arterial pressure is unusually low when compared with 
synthetic analogs where pharmacological effects are at- 
tained only at much higher doses. For example, methyl 
O-(2-tetrahydropyranyl) reserpate is sedative in action 
and when orally administered in a dose of 2 mg/kg/day for 
eight days, showed a slight increase in renal plasma flow. 
With an increase in dose to 4 mg/kg/day a more marked 
increase in blood flow was noted. Reserpine, rescinnamine 
and syrosingopine reduce blood pressure but the latter 
compound, unlike the other two, has no sedative properties. 

The method used in these experiments for determining 
renal plasma flow was tested in dogs with a known hypo- 
tensive agent which is also known to have the property of 
increasing blood flowthrough the kidney. 1-hydrazinophthal- 
azine (Apresoline) showed a marked increase in renal 
plasma flow. A dose of 1 mg/kg was given by the intrave- 
nous method previous to the onset of induced osmotic 
diuresis in the unanesthetized dog. The filtration fraction 
was reduced even in the face of an increase in glomerular 
filtration. Reserpine caused a decrease in the filtration 
fraction with no increase in the glomerular filtration. 

Reserpine acts by depressing the sympathetic activating 
center in the hypothalamus and in turn it depresses the 
sympathetic control to the smooth muscle of arteries and 
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arterioles. The renal effect appears to be a general re- 
laxation and/or dilation of renal vessels resulting in an 
increase in renal plasma flow. More recent evidence in- 
dicates that reserpine causes a reduction in catechol- 
amines, including epinephrine and norepinephrine, in the 
brain, spleen, heart and adrenals. Such a phenomenon 
could readily occur in the kidney and account for the dila- 
tion of renal vessels to cause an increase in renal blood 
flow. 

Renal vascular resistance increases in hypertension 
and results in a decrease in renal blood flow. There is no 
parasympathetic innervation to the kidney, therefore, Y 
receptors responsible for vasodilation do not exist. Only 
a@ receptors have been found and these are innervated by 
the sympathetic system. Stimulation of the splanchnic 
nerves, intravenous administration of epinephrine or nor- 
epinephrine causes renal arterial vasoconstriction. It is 
apparent that relief of renal vascular resistance can be 
attained with reserpine. Its usefulness is thus indicated in 





the treatment of hypertension where renal function has 
been impaired. 

Investigations of the effect of reserpine on renal plasma 
flow has, to date, dealt with the acute intravenous injection 
of the substance in humans and dogs. The results vary 
from a decrease to an increase in renal plasma flow, urine 
flow, and sodium clearance. Two aspects of this approach 
suggests difficulty in evaluation of reserpine effect. The 
insolubility of the drug makes it necessary to use organic 
vehicles for intravenous administration, the results of 
such use produces unpredictable findings. Its true phar- 
macological action is attained only after several days or 
sometimes a week of oral administration. The steady 
state is reached with generalized systemic vasodilation 
causing a lower blood pressure, sedation and an increase 
in renal plasma flow. There seems to be no reason why 
renal vessels should react differently to reserpine than 
arterioles in other vascular beds. 

Microfilm $2.75; Xerox $3.00. 67 pages. 
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SOME EFFECTS OF N-(3,4-DICHLOROPHENYL) 
METHACRYLAMIDE ON THE EARLY 
GROWTH AND CERTAIN RESPIRATORY 
ENZYMES OF COTTON 


(L. C. Card No. Mic 60-5901) 


Samuel Wayne Bingham, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Walter K. Porter, Jr. 


N-(3,4-dichlorophenyl) methacrylamide (dicryl) has re- 
ceived considerable attention during the last two years as 
a post-emergence herbicide for cotton (Gossypium hir- 
sutum L.). Little is known concerning the physiological 
mechanisms altered in plants following dicryl treatment. 
Attempts were made in this study to determine some ef- 
fects of dicryl on early growth and certain respiratory 
enzymes of cotton. 

Cotton was planted in flats in the greenhouse and al- 
lowed to develop for 5 to 6 days. At this time some of the 
plants were treated with 3 lb/A of dicryl directly over the 
top of the cotton. All of the flats were immediately trans- 
ferred to growth rooms at 30°C and approximately 500 
foot candles of light. 

Dicryl suppressed the rate of enlargement of cotyledons, 
the elongation of internodes, and expansion of true leaves. 
Maximum suppression of cotyledon weight was obtained 
when dicryl was applied at the on-set of most rapid growth. 
Anatomical examinations of cotyledons and leaves indicated 
that cell enlargement was uniformly suppressed by dicryl. 

The nitrogen content of cotyledons was found to de- 
crease slightly during development indicating possibly 
some movement to other plant parts. Since the nitrogen 
content of treated cotyledons remained constant there was 
no evidence of movement to other parts. In true leaves the 
nitrogen content increased as the weight of leaves increased. 





The effect of dicryl on elongation of hypocotyl sections 
and intact primary roots was investigated and compared 
to that obtained with indoleacetic acid (IAA). The greatest 
stimulation of elongation of hypocotyl sections obtained 
with IAA was suppressed by an equal weight concentration 
of dicryl. Both dicryl and IAA acted to reduce elongation 
of intact roots. These results suggested that dicryl could 
be acting as a weak auxin. 

The effectiveness of dicryl for inhibition of growth of 
cotyledons increased with increasing periods of contact, 
maximum suppression having been approached closely in 
3 hours. 

Respiration declined during development of cotyledons. 
Dicryl suppressed growth without any substantial effect on 
total respiration per cotyledon. 

The results of tests employing substrates (ascorbate, 
catechol, and cytochrome c plus p-phenylenediamine) sug- 
gested that ascorbic acid oxidase was the predominating 
terminal oxidase. Further support for the above findings 
was obtained using inhibitors. Results with diethyldithio- 
carbamate and thiourea indicated the presence of ascorbic 
acid oxidase in cotton tissue. Ascorbic acid oxidase was 
completely inactivated by boiling the homogenates. Re- 
sults obtained using centrifugation demonstrated that as- 
corbic acid oxidase of cotton tissue was primarily asso- 
ciated with the cell wall fraction. Dicryl depressed 
ascorbic acid oxidase activity in cotyledonary tissue to the 
same extent as the effect on growth. 

The oxidation of combined substrates, ascorbate and 
catechol, was additive indicating that ascorbate did not act 
as an electron source for reduction of quinones. 

The blank emulsion containing all of the ingredients of 
the commercial herbicide preparation except dicryl had 
no apparent effect on growth or ascorbic acid oxidase. 

The activity of glycolic acid oxidase was found to be 
equal to or greater than ascorbic acid oxidase in cotton. 
Results with inhibitors of glycolic acid oxidase supported 
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these findings. Dicryl had no apparent effect on glycolic 
acid oxidase. 

Dicryl treatment held the catalase and peroxidase 
activities constant for the eight day testing period while 
untreated plants increased in levels of activity of these 
enzymes. Catalase, like ascorbic acid oxidase, was sup- 
pressed to the same extent as the effect on growth. 

Lipoxidase was not detected from several tests for its 
presence. 

Pectin methylesterase was depressed for several days 
by dicryl. Microfilm $2.75; Xerox $5.20. 104 pages. 


CHEMICAL CONTROL OF DIFFERENTIATION 
IN PLANT TISSUE CULTURE 


(L. C. Card No. Mic 60-6172) 


Mary Elizabeth Clutter, Ph.D. 
University of Pittsburgh, 1960 


That hormonal substances play a role in differentiation 
of plant tissues is well authenticated. The precise hor- 
mones involved in the stepwise process and the specific 
function of each is not known conclusively. The present 
study utilizes chemical substances known to take part in 
the differentiation process in living plants in varying 
amounts and concentrations over varying periods of time. 
Quantitative and qualitative evaluations were made of their 
inductive roles in the differentiation of tissues under 
aseptic culture conditions. 

Two types of undifferentiated tissues were used. One 
was callus tissue of Salix nigra and the other was pith 
tissue of Nicotiana tabacum. Thus, it was possible to com- 
pare the inductive effects of differentiation factors on a 
tissue with no polarity with a tissue which had a definite 
orientation in the plant. The experimental procedure in- 
volved culturing uniform pieces of the willow callus tissue 
and pith cylinders obtained from tobacco stems on a simple 
medium which did not promote growth, but maintained life. 
Into each culture was inserted a glass pipette into which 
were injected differentiation factors in known amounts and 
concentrations. These substances were used individually 
or in combination; the plant hormones indole-3-acetic 
acid, gibberellic acid and kinetin, and the lignin precursors 
eugenol with and without hydrogen peroxide, ferulic acid, 
shikimic acid and syringic acid. In addition, some cul- 
tures with pipettes containing sterile, double distilled 
water or nothing were set up as controls. Experiments 
were terminated weekly to a maximum of 6 weeks, or in 
one case 60 days. 

The methods of analysis were qualitative and quantita- 
tive. For qualitative analysis cultures were fixed, sec- 
tioned, stained and examined microscopically. For quanti- 
tative analysis cultures were dried, extracted for lignin 
and read spectrophotometrically. 

The following observations were made. Because willow 
callus differentiates some vascular elements spontane- 
ously it was not possible to determine microscopically to 
what extent vascular tissue had been induced by the experi- 
mental treatment. Therefore, the results were based 
solely on the amounts of lignin extracted. It was found that 
eugenol and peroxide, indole-3-acetic acid, eugenol and 
peroxide plus IAA and ferulic acid in that order gave sig- 











nificant increases over the controls. By contrast, the to- 
bacco pith experiments yielded results readily observed 
both qualitatively and quantitatively. In the IAA treat- 
ments cell division and differentiation of vascular tissue 
were induced immediately under the pipette incisions in 
previously undifferentiated tissue. In experiments where 
lignin precursors were used no cell division or vascular 
differentiation occurred, but cell walls around the pipette 
incisions became lignified with extractable amounts of 
lignin. In a single experiment, gibberellic acid and kinetin 
did not induce cytokinesis, although some lignification oc- 
curred. However, a mixture of kinetin and IAA induced 
some divisions and an I[AA-gibberellic acid mixture in- 
duced large areas of internal callus tissue. 

In conclusion, it was found that indole-3-acetic acid 
alone can initiate cytokinesis and, at least, trigger the 
differentiation process in sterile culture. Other hormones 
may act synergistically with IAA. Lignin precursors can 
induce differentiation in that lignification is the final step 
in the process. They do not, however, induce cytokinesis 
or the differentiation of xylem elements. Thus, although 
differentiation can be induced to varying degrees in sterile 
culture by both hormones and lignin precursors, it seems 
likely that in plants differentiation is initiated by a hor- 
mone or hormone complex which then triggers the lignin 
precursor action to complete the process. 

Microfilm $2.75; Xerox $4.40. 81 pages. 


SOME ASPECTS OF Ca-Mg NUTRITION 
OF PLANTS WITH SPECIAL REFERENCE 
TO SERPENTINE ENDEMISM 


(L. C. Card No. Mic 60-5964) 


Rajbans Grover, Ph.D. 
University of Washington, 1960 


Chairman: Richard B. Walker 


Helianthus annuus L. (common sunflower) and Heli- 
anthus bolanderi Gray subspecies exilis Heiser (a native 
of the low-Ca high-Mg soils derived from serpentine rock) 
were grown in culture solutions with varying Ca/Mg ratios 
and with Ca and Mg concentrations independently varied. 

Effects of variations in Ca-Mg nutrition in the culture 
solutions on yield, mineral composition of the tissue, 
anatomy of the shoot apex, and adenosinetriphosphatase 
activity of expanding leaves were studies in the case of 
H. annuus, while the effects on yield and the mechanism of 
Ca uptake by whole plants and its inhibition by Mg were 
studied in H. bolanderi exilis. 

Variations in Ca/Mg ratio were obtained by equivalent 
substitution of Mg (NOs)2 for Ca (NOs)2, in Hoagland and 
Arnon’s solution No. 2. In other experiments variations in 
Ca concentration were made by equivalent substitution of 
NaNO; for Ca (NOs)2 and in Mg by substitution of NaNO, 
and Na2SO, for Mg(NOs)2 and MgSO., respectively. 
Chemical analysis of the tissue was carried out by routine 
analytical procedures. Adenosinetriphosphatase activity 
was measured by estimatior. of liberated inorganic phos- 
phate from adenosinetriphosphate. Short-term experi- 
ments on the uptake of Ca by H. bolanderi exilis were run 
for 24 hours, plants being grown in Pyrex test tubes. 
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Ca* was used as a tracer and amounts of Ca taken up by 
the plants and the amounts of Ca adsorbed on roots were 
measured and calculated by conventional isotope assay. 

From the data it can be concluded that the two species 
under discussion differ from each other in the following 
main points: 


I Ca/Mg ratios under 0.33 depressed the yield of H. 
annuus while only values of 0.05 and under depressed 
the yield of H. bolanderi exilis. 


II Ca/Mg ratios higher than 2.0 depressed the yield of 
H, bolanderi exilis but had no effect on the yield of 
H. annuus, 


II In the case of H. bolanderi exilis there was an 
“autocatalytic” effect of Ca levels in the solution in 
excess of 0.002 M/L on the uptake of Ca by the 
plants. No such effect was indicated in the case of 
H. annuus. 


IV Mg levels in the culture solutions higher than 0.04 
mM/L depressed the yield of H. annuus but en- 
hanced the yield of H. bolanderi exilis. 

















In addition to the comparisons of the two species listed 
above, some facets of the study involved only one or the 
other of the species. These were as follows: 


a) From the kinetic analysis of Ca uptake it was evi- 
dent that there is competitive absorption between 
Ca and Mg in H. bolanderi exilis. 


b) Initial rapid uptake phase of Ca absorption by H. 





bolanderi exilis pointed towards adsorption-exchange. 





c) In H. annuus, regression analysis of the yield vs Ca 
and Mg contents in the upper leaf tissue and the 
analysis of variance of yield vs Ca and Mg concen- 
trations in the culture solutions, pointed towards the 
independent as well as the combined effect of these 
two ions on yield. 





d) The terminal meristem of H. annuus remained ap- 
parently normal under conditions of adverse Ca/Mg 
nutrition, but the leaves quickly deteriorated upon 
expansion and their cells contained large amounts of 
a dark-staining material, especially around the 
veins. The shoot apex tended to assume a convex 
shape under prolonged treatment of adverse Ca/Mg 
nutrition. 


e) Young leaves and shoot apices of H. annuus grown 
with low Ca/Mg ratios exhibited an abnormally high 
adenosinetriphosphatase activity, hinting of a pos- 
sible metabolic explanation for the adverse effects 
of low Ca/Mg ratios in the culture solutions. 


From the above, it is clear that real physiological dif- 
ferences exist between the agricultural sunflower (H. 
annuus) and the serpentine endemic (H. bolanderi exilis). 
The differences appear to be sufficient to explain the poor 
growth of the former and the successful growth of the 
latter on the serpentine habitat. In particular the autocata- 
lytic effect points towards a possible basis for the apparent 
avid absorption of Ca by the endemic species. Further- 
more, the enhancement of the yield in H. bolanderi exilis 
with increasing Mg concentration and the contrasting de- 
pression of the yield in H. annuus under the influence of the 














same Mg concentrations indicate that Mg as well as Ca 
may play a role in serpentine tolerance. 
Microfilm $2.75; Xerox $8.20. 176 pages. 


A TAXONOMIC REVISION OF THE 
GENUS LYCOPUS (LABIATAE) 


(L. C. Card No. Mic 60-5498) 


Norlan C. Henderson, Ph.D. 
The Florida State University, 1960 


This revision of Lycopus is based upon critical exami- 
nation of 7,800 specimens. A total of 14 species and one 
interspecific hybrid are treated. The morphology of the 
genus is discussed in relation to the taxonomy. An artifi- 
cial key to the species is included. The synonomy of each 
species is listed, followed by the description and a note on 
the discribution and this, in turn, by a selected list of 
specimen citations. Detailed drawings, showing the habit 
of the plant and the diagnostic characters are included for 
each species, 

Of the taxa treated only one occurs in the southern 
hemisphere, in Australia. Of the remainder, nine are in- 
digenous to North America and two others, both of which 
occur in Europe and Asia, have been introduced. The other 
three occur only in Asia. The known distributions of the 
American species are presented on maps. 

The chief diagnostic characters used are: relative 
length and shape of the bracts subtending the inflorescence; 
the size of the nutlets and the shape and dentation of the 
corky crest on them; the size, shape and dentation of the 
leaves; and the methods of asexual reproduction. 

Microfilm $2.75; Xerox $8.60. 186 pages. 


TAXONOMY, DISTRIBUTION AND 
RELATIONSHIPS OF THE SPECIES 
OF CIRSIUM BELONGING TO 
THE SERIES UNDULATA. 


(L. C. Card No. Mic 60-5601) 


Yu-Tseng Hsi, Ph.D. 
University of Minnesota, 1960 


The purpose of this research was to clarify the specific 
limits and to elucidate the phylogenetic relationships of the 
species of the series Undulata. The approach to the 
problem was to investigate their comparative morphology, 
geographic distribution, chromosome number and fertility 
relationships. 

Experiments in controlled pollination were conducted. 
Four species, viz., Cirsium flodmanii, C. canescens, C. 
pitcheri and C. undulatum were used in these experiments. 
Results showed thai all were self-fertile. 

Chromosome numbers of eight species of the Undulata 
were determined; C. brevifolium (2N = 22); C. canescens 
(2N = 34-35); C. flodmanii (2N = 22); C. macrocarpum 
(2N = 32); C. ochrocentrum (2N = 32) e° itcheri ON 34) : 
C. tracyi (2N = 24); C. undulatum (2N = 36). The basic 
numbers of the species of this series were found to be 11, 
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12, 13, 15, 16 and 17. Polyploidy, which is prevalent in 
the old world species of this genus, was not found in this 
series, 

Two species groups were observed in the series Un- 
dulata. The species of Group I have 32-34 (-35) somatic 
chromosomes and all have decurrent leaves. Members of 
Group II have 22-32 somatic chromosomes and nearly all 
have nondecurrent leaves. Group I and Group II are linked 
by transitional forms represented by Cirsium macro- 
carpum, a 32-chromosome species with very shortly de- 
current leaves. It is postulated that both groups sprang 
from a common stock with 34 somatic chromosomes and a 
perennial root system. In the course of evolution, one of 
the phyletic lines gradually lost chromosomes resulting in 
the formation of aneuploids while at the same time they 
retained their nondecurrent leaves. In the other line they 
retained their original chromosome number but developed 
decurrent leaves. 

Twelve species with two varieties are recognized and 
described, They are Cirsium undulatum var. unduiatum, 
C. undulatum var, townsendii, C. undulatum var. sti- 
folium, C. tracyi, C. flodmanii, “C. brevifolium, C. wheeleri, 
C. macrocarpum, of durangense, Cc. ochrocentrum, C. 
canescens, Cc, pitcheri, C. canovirens and C. velatum. 

The synonymy for each species and variety are pre- 
sented. Geographic distributions are mapped for all the 
taxa in the series. 

Microfilm $2.75; Xerox $4.80. 91 pages. 
































ECOLOGICAL ASPECTS OF SOME 
LIGNICOLOUS FUNGI IN 
ESTUARINE WATERS 


(L. C. Card No. Mic 60-5499) 


Gilbert C. Hughes III, Ph.D. 
The Florida State University, 1960 


The occurrence and distribution of lignicolous Ascomy- 
cetes and Deuteromycetes in the Neuse-Newport estaurine 
system in eastern North Carolina were studied. Fungi 
were collected by submerging wood test panels at stations 
established along the salinity gradient in the estuary, re- 
moving them at predetermined intervals and examining 
them for fungi. An incubation technique proved especially 
useful for inducing the formation of reproductive structures 
by fungi present on test panels submerged for short pe- 
riods of time. 

The results of this study reveal that lignicolous fungi 
are present in estuarine waters in greater numbers and 
diversity than has been previously indicated. Thirty-six 
species of Ascomycetes, representing twenty-eight genera, 
and thirty-six species of Deuteromycetes from thirty-three 
genera were recorded during the twelve months study. 
Notable are fungi in certain so-called “terrestrial” 
genera--Chaetomium, Podospora and Nectria, for ex- 
ample--frequently found on panels submerged in fresh and 
brackish waters. One Deuteromycete, Trichocladium 
euryhalinum, is described as new to science. 

The lignicolous fungi found in the Neuse-Newport es- 
tuary fall into six basic distributional types based on their 
apparent salinity tolerances. Distribution of these fungi 
seems to be determined primarily by salinity and sec- 














ondarily by water temperature, while other physico- 
chemical environmental factors studied--pH, dissolved 
oxygen, nitrate and phosphate concentrations--had no 
apparent effect on observed distributional patterns. 

The distributions of seven lignicolous fungi most com- 
monly found in the Neuse-Newport estuary--Cerio- 
sporopsis halima Linder, Halosphaeriopsis mediosetigera 
(Cribb & Cribb) Johnson, Lignincola laevis Héhnk, Lul- 
worthia grandispora Meyers, Cirrenalia macrocephala 
(Kohlmeyer) Meyers and Moore, Phoma sp. and Tricho- 
cladium euryhalinum --were analyzed to determine if a 
dual stress of salinity and water temperature might control 
these distribution patterns. Previous workers have indi- 
cated that a salinity-temperature stress determines the 
distribution of Ceriosporopsis halima and Trichocladium 
euryhalinum in estuarine waters, limiting them to high 
salinities when water temperatures are high and to low 
salinities when water temperatures are low. The results 
of this investigation have provided no evidence to substan- 
tiate this observation. Only Lignincola laevis shows a 
possible distributional response to salinity-water temper- 
ature stress in the Neuse-Newport estuary. 

A series of laboratory experiments was designed to 
determine the effects of salinity-temperature stress on 
the growth, in vitro, of three fungi found in the estuary-- 
Phoma sp., Dictyosporium elegans Corda and ean 
eurotium indicum (Chattopadhyay & Das Gupta) Chatto- 
padhyay. These fungi were grown on a graded bron of 
saline media, 0-40%, at temperatures ranging from 
10-35° C. The growth pattern of Phoma sp. indicates that 
temperature affects the salinity at which optimum growth 
occurs; growth at low temperatures being greater when 
the salinity is low and at high temperatures when the sa- 
linity is high. Field data amassed during the study furnish 
no evidence to indicate that this reaction to salinity- 
temperature stress is characteristic of Phoma under nat- 
ural conditions. The reaction of Pseudoeurotium indicum 
to salinity-temperature stress was the inverse of the ob- 
served Phoma pattern, growth rate increasing at higher 
temperatures only when the salinity of the medium was 
low. Dictyosporium elegans exhibited a complex growth 
response from which no distinct pattern emerged. 

The culture studies show that salinity-temperature 
stress may affect the growth rate of a fungus in vitro; 
however, the accumulated field data show that it does not 
necessarily have any effect on the growth and distribution 
of the same fungus in estuarine waters. 

Microfilm $2.75; Xerox $8.80. 191 pages. 















































FACTORS AFFECTING ONE-SEED JUNIPER 
INVASION OF ARIZONA GRASSLANDS 


(L. C. Card No. Mic 60-5992) 
Thomas Norman Johnsen, Jr., Ph.D. 
Duke University, 1960 
Supervisor: H. J. Oosting 


One-seed juniper is invading grasslands in Arizona. 
Studies of various factors which affect one-seed juniper in 
different phases of its life cycle and conditions of grass- 
land invasion were done during 1954-1960. 
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Juniper inclusions in the grassland occur on rock out- 
crops which have a more mesic habitat than the surround- 
ing grassland although the soil temperature is higher. The 
stands are being maintained but the tree is not invading the 
adjacent grasslands. There was no marked difference be- 
tween the grassland and juniper woodland when the grass- 
land occurred as inclusions in the woodland. These grass- 
land inclusions are being invaded by junipers since both 
macroclimate and microclimate are favorable to juniper 
establishment. 

The juniper’s canopy modifies the microclimate under 
it; temperature and relative humidity are not as extreme 
as in nearby exposed locations. Stem flow following rain- 
storms is marked on large trees and may be an important 
mechanism for survival of the larger trees. Stem flow is 
not readily apparent on small trees and probably does not 
affect establishment of the species. 

Passage of the seed through the digestive tract of ani- 
mals hastens germination but otherwise does not seem to 
affect the seed. The fruit and seed contain water soluble 
inhibitors which delay germination which may be advanta- 
geous by preventing germination during drought years. 
Leaching of this inhibitor following ingestion may explain 
the effect of passage through an animal’s digestive tract on 
germination. 

The seed must be buried in the soil before it can ger- 
minate. Since exposure to direct sunlight has no effect on 
germination, while alternate wetting and drying of the soil 
prevents germination, the beneficial effect of a soil cover 
may be due to moisture supply rather than light inhibition. 
Germination will not take place when temperatures are 
45°. In the field germination takes place during both early 
spring and summer but is most common during the 
summer. 

Measurable growth of the plant does not occur if tem- 
peratures fall below 50°. Growth in the field occurs during 
both early spring and summer. Top growth of seedlings 
and small juvenile trees is slow while root growth is rapid. 
Following the initial growing season the seedling may have 
a tap root 8 inches long with some lateral roots. As the 
plant grows larger the importance of the tap root dimin- 
ishes and the lateral roots become numerous and well de- 
veloped. The lateral roots often are more than twice as 
long as the tree is tall but their length may be 10 times 
greater than the tree height. These lateral roots are com- 
mon in the surface several feet of soil but seldom occur in 
the surface 6 inches of soil. Blue grama roots occur 
throughout the surface 5 to 6 feet of soil but are most 
common in the surface 6 inches. 

The tree may develop several growth rings during one 


growing season if rainy periods are followed by dry periods. 


Dominance of the juniper over the surrounding vegeta- 
tion is most pronounced on light textured soils with large 
trees. Seedling junipers are commonly found growing 
under mature junipers or other nurse plants. Shading is 
detrimental to blue grama and it is seldom found under 
juniper trees. 

Juniper litter does not appear to inhibit blue grama 
germination or growth. Deep layers of litter may smother 
blue grama seedlings. 

Drought kills many seedlings and small juvenile trees. 
Juniper cannot evade drought while blue grama evades 
droughts of short duration by becoming dormant. As the 
juniper seedling becomes older and larger it apparently 
withstands drought better, probably because of increased 
root spread and mechanical resistance. 





The results of these studies indicate establishment is 
the most critical phase of one-seed juniper invasion of 
grasslands. Of the factors studied, drought and microcli- 
mate seem to be the most influential on this phase of in- 
vasion. Microfilm $2.75; Xerox $7.40. 156 pages. 


COMPARATIVE PHYSIOLOGICAL ECOLOGY 
OF ARCTIC AND ALPINE POPULATIONS 
OF OXYRIA DIGYNA 


(L. C. Card No. Mic 60-6036) 


Harold Alfred Mooney, Ph.D. 
Duke University, 1960 





Supervisor: W. D. Billings 


A comparative study was made of the morphological 
and physiological variation between geographically sepa- 
rated populations of ria digyna, a widely distributed 
arctic-alpine species. A latitudinal series of North 
American populations was studied, ranging in origin from 
Colorado and California to Thule, Greenland, and Pt. 
Barrow, Alaska. The habitat and associates of each popu- 
lation were described. 

Analysis of mass collections and plants grown under 
controlled conditions indicates two primary morphological 
groups within the range studied. One morphological group 
encompassed all the populations from southern Alberta 
southward in an area largely to the south of maximum 
Pleistocene continental glaciation. The other group in- 
cluded all the northern populations. The major morpholog- 
ical differences between these groups were in stamen 
number, inflorescence branch number, and presence or 
absence of rhizomes, 

Measurements of field photosynthesis and the seasonal 
carbohydrate cycle of a Wyoming alpine population were 
made and compared with published results of these proc- 
esses in arctic populations. Comparable photosynthetic 
rates were found, although the amplitude of the alpine car- 
bohydrate cycle was greater than that in the arctic plants. 

A series of arctic and alpine population was grown in 
growth chambers which simulated either alpine growing 
conditions at 41°N latitude or arctic growing conditions at 
71°N. The growth and development, photosynthesis and 
respiration rates, leaf chlorophyll content, and leaf and 
root carbohydrate and nitrogen content were measured on 
plants of these populations. 

In these “arctic” and “alpine” growth conditions, it was 
found that the photosynthetic rate, and chlorophyll and ni- 
trogen content were depressed in plants of most populations 
by the arctic treatment, while carbohydrate content was 
generally increased. In the arctic chamber all plants 
flowered. In the alpine chamber, there was a cline in 
growth rate from a maximum rate in the southern popula- 
tions to a minimum in the far northern populations. Only 
those populations which received a photoperiod corre- 
sponding to the maximum received in their natural habitat 
flowered completely. 

A comparison of the physiological responses between 
populations when grown under suitable conditions for flow- 
ering showed a north to south cline of increased flower 
production and decreased rhizome production. High eleva- 
tion, low latitude plants had a higher photosynthetic light 
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saturation and lower chlorophyll content than did low ele- 
vation, high latitude plants. Plants of northern populations 
had higher photosynthetic rates at lower temperatures and 
attained the maximum rate at lower temperatures. The 
northern populations also had higher respiration rates at 
all temperatures than did the southern populations. 

The response of the various populations to photoperiod 
reflected their latitudinal origin. There was a clinal in- 
crease in photoperiod requirement for flowering from the 
southern to northern populations. Formation of perennating 
buds was also found to be under photoperiodic control. 

Although all populations were found to be intolerant of 
abnormally high summer night temperatures, the southern 
alpine populations displayed a somewhat greater tolerance 
than did the northern ones. 

From these results, it is concluded that Oxyria digyna 
is able to grow over a wide range of arctic and alpine habi- 
tats because it is composed of ecological races each of 
which is well adapted morphologically and physiologically 
to its particular environment. 

Microfilm $2.75; Xerox $9.25. 204 pages. 





DIEBACK AND CANKER OF YELLOW-POPLAR 
(LIRIODENDRON TULIPIFERA L.) 


(L. C. Card No. Mic 60-5997) 


Robert William Powell, Jr., Ph.D. 
Duke University, 1960 





Supervisor: T. W. Johnson, Jr. 


An apparently enphytotic dieback and canker disease of 
yellow -poplar (Liriodendron tulipifera L.) saplings and 
young trees in the Duke University Forest was investigated. 
Symptomatology, epidemiology, and etiology were studied 
with emphasis given the etiologic aspects. 

One-hundred and four suscepts exhibiting symptoms 
were examined. Isolation techniques were employed to 
obtain possible causal agents from infected tissue at the 
margins of cankers or at the necrotic line of dieback por- 
tions. Sixty-eight fungus isolates were identified, at least 
to genus, Twenty-three isolates (representing seven 
genera), five unidentified nonsporulating species, and two 
isolates furnished by other investigators were tested for 
pathogenicity in each of six plots of three to four-year old 
suscept saplings. The plots had been established in plan- 
tations on sites with varying degrees of soil moisture, 
shade, and competition. In addition, four of the isolates 
were tested on larger yellow-poplars, and one was tested 
on a potted greenhouse sapling. Fungi exhibiting a high 
degree of pathogenicity included Dothiorella gregaria Sac- 
cardo (believed to be the macroconidial stage of the path- 
ogen Botryosphaeria ribis Grossenbacher and Duggar), 
Fusarium solani (Martius) Appel and Wollenweber, 
Phomopsis sp., Cephalosporium sp., and one unidentified 
nonsporulating organism. Pestalotia versicolor Spegaz- 
zini, Pestalotia sp., Cladosporium sp., Alternaria sp., 
and three unidentified nonsporulating isolates showed 
varying lesser degrees of pathogenicity. Conclusive proof 
that the yellow-poplar dieback and canker disease is the 
result of invasion by a single organism was not found in 
this investigation. Of the pathogens, however, Dothiorella 
































gregaria met more of the requirements of causal agent 
than did the other fungi. There was some evidence that 
site or degree of competition affected the susceptibility of 
inoculated saplings. 

Epidemiology was determined by examining six obser- 
vation plots approximately one year after their establish- 
ment. There was no evidence that the disease had spread 
rapidly. 

Evidence found in this study indicates that the stem 
cankers and the dieback symptoms are the expression of a 
single disease. 

Microfilm $2.75; Xerox $5.40. 107 pages. 


GENERIC REVISIONS OF 
NORTH AMERICAN BRACHYTHECIACEAE 


(L. C. Card No. Mic 60-6039) 


Harold Ernest Robinson, Ph.D. 
Duke University, 1960 


Supervisor: Lewis E. Anderson 


Through the use of morphological characters an at- 
tempt has been made to establish more natural concepts 
for the genera of the moss family Brachytheciaceae in 
North America. Single characters were found to be 
mostly unreliable and possible relationships have been 
suggested on the basis of broad comparisons of the char- 
acters between the species. 

A perhaps basic division of the family has been recog- 
nized within what was previously included in the single 
genus Bra ‘1ythecium. 

On one hand the species of the sections Acuminata, 
Velutina, and Salebrosa, which have been transferred to 
the modified genus Chamberlainia, often show strong pli- 
cations, secund leaves, small quadrate alar cells, erect 
capsules, conical opercula, and smooth setae. The genus 
as such shows close relationship to Homalothecium. 

On the other hand, species which are retained in the 
genus Brachythecium rarely show plications or secund 
leaves, often have lax or inflated alar cells, capsules are 
never erect, setae are usually rough, and opercula are 
often rostrate. As such, the genus is closely related to 
Bryhnia, Eurhynchium, and Scleropodium. 

The two most distinctive genera within the family are 
found to be Homalotheciella and a new genus, Bryoander- 
sonia, based on Cirriphyllum illecebrum. 

In the Chamberlainia - Homalothecium complex, 
Camptothecium, Tomenthypnum, and Palamocladium are 
included in Homalothecium. In the Brachythecium - 
Eurhynchium complex, Cirriphyllum is included in Brachy- 
thecium and the limits between Bryhnia and Eurhynchium 
are redefined and three species transferred from 
Eurhynchium to Bryhnia. Of uncertain relationship in the 
family, the genus Pseudisothecium has been reunited with 
Isothecium. 

An additional genus, Cratoneurella, is named, based on 
a Japanese species, C. uncinifolia. 

Microfilm $2.75; Xerox $6.60. 136 pages. 
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ANATOMICAL AND PHYSIOLOGICAL 
DEVELOPMENT OF ROOTS IN 
RELATION TO AERATION OF 

THE SUBSTRATE 


(L. C. Card No. Mic 60-6001) 


Robert Johnson Schramm, Jr., Ph.D. 
Duke University, 1960 


Supervisor: Paul J. Kramer 


Studies were made of the effects of various substrates 
and various levels of aeration on the anatomy and physi- 
ology of the roots of tomato and several species of oaks. 
Root development was studied in nutrient solution, quartz 
sand, a greenhouse soil, and two types of forest soil. The 
anatomy of tomato roots developed in the various media 
with low and high oxygen was studied and root respiration 
was measured. Effects of root aeration on shoot growth 
also were measured. 

Tomato plants were growing in nutrient solution, sand 
culture, and greenhouse soil. Half of the plants in solution 
culture and in sand culture were aerated with a gas mix- 
ture containing 20 percent oxygen and 0.03 percent carbon 
dioxide, the other half with a mixture containing 5 percent 
oxygen and 12 percent carbon dioxide. Half the containers 
in which plants were growing in soil were flooded with 
water. 

The respiration rates of excised roots from these 
plants were measured in normal air and in nitrogen by the 
Warburg method. Respiration of roots grown in the well 
aerated medium was not significantly different from that of 
roots grown in the poorly aerated medium, indicating that 
growing roots in a medium low in oxygen concentration did 
not affect their respiratory system. The nature of the 
substrate in which the roots were grown significantly af- 
fected their respiration rate. Roots grown in nutrient so- 
lution with both 5 and 20 percent oxygen used significantly 
more oxygen per unit of dry weight than roots grown in 
well aerated soil, but only slightly more than adventitious 
roots produced on plants growing in flooded soil. Adventi- 
tious roots from plants in flooded soil used significantly 
more oxygen per unit of fresh weight than roots grown in 
any other medium. The carbon dioxide production of roots 
measured in nitrogen was higher for adventitious roots 
than for roots grown in the other media. 

Poor aeration of the substrate always resulted ina sig- 
nificant modification of root structure as compared with 
roots grown in a well aerated substrate. The substrate 
had no effect on root structure independently of aeration, 
but adventitious roots differed in structure from other 
roots. The adventitious roots developed on stems of to- 
mato plants growing in flooded soil have larger steles and 
three or four more layers of cells in the cortex than the 
nonadventitious roots. 

Different soil types produced no significant differences 
in the internal anatomy of roots, although they sometimes 
produced differences in the number and length of roots 
produced, 

There was no correlation between size of oak root sys- 
tems and the amount of oxygen absorbed. The rate of res- 
piration of oak roots was highly variable per unit of dry 
weight, probably because of large differences in the ratio 
of nonliving or inactive tissue to living tissue. Perhaps 
the respiratory rate could have been calculated more reli- 





ably on a protein nitrogen basis than on a total dry weight 
basis. 

Low oxygen concentration reduced shoot growth of to- 
matoes in all experiments. Seedlings of all species of oak 
except black oak also grew better in aerated solutions. 
Turkey oak seedlings died in solution cultures. All species 
of oak seedlings were intolerant of a sudden change in root 
environment caused by flooding the soil in which they were 
growing. Microfilm $2.75; Xerox $9.25. 204 pages. 


THE MARITIME SPECIES OF ABRONIA 
(L. C. Card No. Mic 60-4926) 


Stephen Szlatenyi Tillett, Ph.D. 
The Claremont Graduate School, 1960 


The maritime species of the genus Abronia (Nyotagina- 
ceae) were investigated to determine their biological rela- 
tionships, in order to develop a valid taxonomic treatment. 
The taxa of major importance in this study were Abronia 
latifolia, Abronia maritima and Abronia umbellata. 

1. Cytological studies indicate that the chromosome 
number of the three major taxa is probably the same, and 
is approximately 2n = 46. 

2. Garden studies indicate that plants of these taxa are 
self-incompatible. F, hybrids produced in the field and 
grown in the greenhouse were in general intermediate in 
morphological characteristics. These hybrids all had low 
pollen fertilities, and none produced over 25% good pollen. 
However, most of these plants were able to set fruit by 
open pollination, and it is believed that F, hybrids occur- 
ring naturally in the field are able to backcross to parental 
species. 

3. A study of the insects visiting the flowers indicates 
that A. latifolia is pollinated mainly by bees and small 
beetles; A. maritima is pollinated mainly by bees, bee 
flies, and skippers; and A. umbellata is pollinated mainly 
at dusk and night by moths, particularly noctuids. The in- 
sects are generally flower constant, but not consistently so. 

4. Abronia maritima occurs from Morro Bay, San Luis 
Obispo County, south to Nayarit, Mexico. Abronia latifolia 
occurs from Point Arguello, Santa Barbara County, Cali- 
fornia north to Vancouver Island and adjacent British 
Columbia, Canada. These two species are sympatric in the 
area along the California coast from Point Arguello, Santa 
Barbara County to Morro Bay, San Luis Obispo County. 
Abronia umbellata occurs from the Puget Sound area, 
Washington south, probably as far as Bahia Sebastain Viz- 
caino, Baja California, Mexico. This species is sympatric 
with A. maritima or A. latifolia throughout its range. 

5. The three major taxa appear to be somewhat iso- 
lated ecologically. Abronia maritima is probably the most 
important single plant concerned with the formation and 
occupation of fore-dunes along the strand. This species 
also occupies unstabilized dune areas behind the fore-dunes 
but is not successful in competing with members of the 
coastal scrub vegetation. Abronia latifolia in general oc- 
cupies the somewhat open areas on dunes stabilized by 
scrub vegetation, and is successful in competition with 
members of the scrub. Abronia umbellata is weedy and 
occupies disturbed sites on the dunes, and in the adjacent 
native vegetation. 
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6. Population studies conducted in the field indicate that 
introgression is occurring between the species, at least in 
small amounts, in most localities where more than one 
species is present. It appears to be occurring most fre- 
quently between A. maritima and A. umbellata in southern 
California. Some occurs between A. umbellata and A. lati- 
folia in northern California and between A. latifolia» and 
A. maritima in the area where they are sympatric. 

7. The conclusion is reached that the maritime spe- 
cies of Abronia are most logically treated as three: 

A. latifolia, A. maritima, and A. umbellata. The many 








taxa which have been segregated from A. umbellata are 
considered to be based upon variation produced by intro- 
gression, and are not accepted as valid. The taxon 

A. umbellata subsp. breviflora is recognized as valid; 


it is believed to have been derived from selection, and 


introgression from A. latifolia. The taxon formerly known 
as A. acutalata is treated as being very closely related to 
A. umbellata subsp. breviflora. However, because of the 
very scanty information available, it is retained as the 
taxon A. umbellata subsp. breviflora. 

Microfilm $3.40; Xerox $11.95. 261 pages. 
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REACTIONS OF t-BUTOXY AND t-BUTYL 
PEROXY RADICALS WITH 4-VINYLCYCLOHEXENE 


(L. C. Card No. Mic 60-5539) 


James Neil Henderson, Ph.D. 
Case Institute of Technology, 1960 


Abstraction of hydrogen rather than addition is demon- 
strated as a preliminary step in the formation of t-butyl 
pea yreh et peroxides from 4- vinylcyclohexene with 

t-butyl hydroperoxide in the presence of cobalt: the olefin 
is shown to be peroxidated mainly in the 6-position, with 
minor proportions peroxidated in the 3-position and 
4-position. The ratio of isomers is taken as evidence also 
for a strong steric effect. t-Butoxy radical may be the 
agent abstracting hydrogen from 4-vinylcyclohexene. Slow 
photolysis of di-t-butyl peroxide in 4-vinylcyclohexene at 
40° C. results in the formation of four times as much de- 
hydrodimer as any other olefin-derived product, showing 
that the t-butoxy radical prefers abstraction under these 
conditions. In contrast, there is as much t-butoxylation 
as dehydrodimerization of the olefin when ‘di-t- -butyl 
peroxide is decomposed at 120° in 4- vinylcyclohexene in 
the presence of copper. In explaining these products, a 
radical concentration effect is here preferred over radical- 
complexing. Microfilm $2.75; Xerox $3.00. 30 pages. 


THE COMPLEXES OF COPPER 
WITH POLYPHOSPHATES 


(L. C. Card No. Mic 60-6410) 


Peter Earle Sturrock, Ph.D. 
The Ohio State University, 1960 


The complexes of copper(II) with pyrophosphate and 
with tripolyphosphate were studied potentiometrically and 
polarographically by using the dropping copper amalgam 
electrode. A modified form of Leden’s equation was used 
to calculate stability constants. 

The stability constants of eight complex species of 
copper(II) ion with pyrophosphate were calculated simul- 
taneously by determinants from the spontaneous potential 
data obtained with the dropping amalgam electrode. At 
25° C and with the ionic strength adjusted to unity with 





tetramethylammonium nitrate, the species and their com- 
plexity constants are: 


=-2 Cu o- . =1 Cu o- ° 
CuPy~*, log6 py = 9.07; CuHPy"*, log8 Gp, = 5.37; 


= 13.65; 


Cc oS 
CuHaPy, log 8 Gin py = 2.55; CuPy3 1088 Cupy 


CuHPy3°, logs CuHPy, * = 11.48; CuH2Py3*, 108 8 Gun, Py, 


8.33; CuH; Py2° = 6. 60; CuH, 2° ) 


u 
» 1088 oun, Py, 


u 
108 8 Cun Py, = 3.68. 

The anomalous appearance of the cathodic polarographic 
waves as well as the discrepancy between potentiometrically 
and polarographically measured potential shifts is explained 
by the fact that at least one complex species, CuPy>°, is 
not readily reduced at the electrode. It was also found that 
the CuPy3° complex, which was formed at the amalgam 
anode, was a less stable configuration than the CuPy>° 
complex, which existed in the bulk of the solution. 

The stability constants of nine complex species of 
copper(II) ion with tripolyphosphate were calculated 
simultaneously by determinants from the spontaneous 
potential data obtained with the dropping amalgam elec- 
trode. At 25° C and with the ionic strength adjusted to 
unity with tetramethylammonium nitrate, the species and 
their complexity constants are: 


CuTp”°, 108 8 Crp = 8.10; CuHTp™, log Girne, = 5-61; 
CuHaTp™, 1088 Co pp = 3-11; CuTpz*, log8 Cop, = 
10.50; CuHTp3’, log p © Cu uHTp. = 10.05; CuH.Tp3°, 
log p Cull, Tp. = 7.83; CuH;Tp3°, logs © Cue Tp, = 88: 
CuH.Tp2‘, log Cult Tp, = 4.65; CuTpOH™‘, 
log Bo uTpou = 12-87. 

CuTp 


In addition, log Koutp, 


spectrophotometric procedure. 
The cathodic polarographic waves of the copper(II) 


= 2.02 was determined by a 
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tripolyphosphate system show the same type of behavior 
which was noted in the copper(II) pyrophosphate system. 
However, the magnitude of this behavior is markedly less 
with the tripolyphosphate system than it is with the pyro- 
phosphate system. 

The effect of alkali metal ions on the stability of the 
copper(II) complexes with both pyrophosphate and tripoly- 
phosphate was studied. In some cases the complex sta- 
bility was increased and in other cases decreased by the 
addition of alkali metal ions to the alkali-free systems. 


These phenomena can be explained in terms of two effects. 


The usual effect of adding a second metal is one of re- 
ducing the bonding of the first metal through competition 
for the ligand. The second effect is one in which the 
second metal enhances the stability of the complex. The 
exact nature of this stabilization is not evident from this 
study. The alkali metal effect appears to be less pro- 
nounced in the case of the tripolyphosphate system than 
in the pyrophosphate system. As a consequence, reason- 
ably accurate complex constants can be obtained in the 
presence of alkali metals provided the apparent acidity 
constants of the ligand are determined in the presence of 
the alkali metal ions. 

Microfilm $2.75; Xerox $6.20. 130 pages. 
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PART I. THE SPECTROPHOTOMETRIC 
AND POTENTIOMETRIC ESTIMATION OF 
URANIUM AS THE CHELATE OF 
8-QUINOLINOL IN A MIXED SOLVENT. 
PART Il. FRESENIUS SYSTEMATIC 
ANALYSIS OF THE CATIONS 
AND THE USE OF 8-QUINOLINOL. 


(L. C. Card No. Mic 60-5940) 


Abdul Ridha Mohammed Al-Salihy, Ph.D. 
Tulane University, 1960 


Chairman: Thomas B. Crumpler 


PART L. 


Five metal 8-quinolinolates, namely aluminum, ferric, 
bismuth, uranyl and titanium, have been prepared by the 
addition of two percent 8-quinolinol in 2N acetic acid to 
metal ions in solutions containing acetic acid-ammonium 
acetate buffer. 

The solubility of each of these metal 8-quinolinolates 
in acetone or ethanol and in mixed solvents of acetone or 
ethyl alcohol with water was determined at 26-27°C. The 
8-quinolinolate of titanium showed maximum solubility in 
pure acetone. The 8-quinolinolate of aluminum showed 
reasonable solubility only in ethanol-water mixtures; the 
maximum solubility appearing in a 6 to 1 mixture by 
volume. The chelates of the other metal ions, namely, 
bismuth, ferric, and uranyl showed maximum solubility in 
a 6 to 1 mixture by volume of acetone-water. 

Examination of absorption curves of standard uranyl 
8-quinolinolate solutions in a mixed solvent of acetone- 





water suggested measurements at 460 my for the spectro- 
photometric method in the estimation of uranium. Standard 
uranyl 8-quinolinolate solutions were prepared from pure 
uranyl acetate which was used as the main source of 
uranyl ion, 

Attempts were also made to determine uranium in 
acetone-water mixed solvent solutions of uranyl 8-quino- 
linolate and aluminum in ethanol-water solutions of 
aluminum 8-quinolinolate by potentiometric titration with 
standard solutions of both sodium hydroxide and hydro- 
chloric acid. The titration of aluminum 8-quinolinolate 
solution by standard hydrochloric acid offered results with 
a relative error of 27.5 parts per 1000, while the titration 
with sodium hydroxide was not successful. Potentiometric 
titration of several uranyl 8-quinolinolate solutions con- 
taining varying quantities of uranium, with standard 
sodium hydroxide provided good recovery of uranyl ion 
with error relative to 5 parts per 1000, while successful 
titration with hydrochloric acid was not possible. 

The reactions of the aluminum and uranyl 8-quinolino- 
lates, with the standard solutions and the method of 
locating the equivalence point were thoroughly discussed. 

Applying both spectrophotometric and potentiometric 
methods, the uranium in two different lignites and two 
different carnotite ores containing minor quantities of 
uranium and other metallic constituent was successfully 
determined especially in the latter ores. 

In these ores uranium was separated from the major 
constituents and small amounts of interfering cations by 
precipitating the uranyl ion as the ammonium diuranate 
with ammonium hydroxide and then dissolving in am- 
monium carbonate solution. The uranyl carbonate was 
converted to the nitrate and extracted with diethyl ether. 
After evaporating the ether, the uranyl ion was then 
precipitated as uranyl 8-quinolinolate, filtered, washed, 
dried, then dissolved in the acetone-water mixed solvent 
and made up to a definite volume. 

Due to the presence of large number of interfering 
substances in the lignite ores, less accuracy than that in 
the analysis of the carnotite was obtained. 


PART I. 


Because of several difficulties arising during the group 
analysis for certain common metal ions by following the 
classical method, which in turn affect the test for those 
cations, the need for reliable identification necessitates 
the development and adaption of new methods and tech- 
niques, 

A study was conducted on some of the physical and 
chemical properties of all the metal 8-quinolinolates of 
the cations involved in the Fresenius systematic analysis 
of the cations, that can be precipitated from buffered solu- 
tion of acetic acid-ammonium acetate. 

The metal chelates of 8-quinolinol were prepared, then 
their solubilities in acetone or ethanol, their fluorescences 
and the effect of ultra-violet radiation on those chelates 
were investigated. The results were summarized in two 
different tables. Such a study revealed very useful infor- 
mation for the confirmation of certain metal ions. 

A few cations were identified without the use of 
8-quinolinol. Those cations are Ag(I), Hg.(II) and Pb(I). 
The effect of ultra-violet radiation on their chloride pre- 
cipitates served the purpose. The 8-quinolinolates of these 
three metal ions have also shown some characteristics 
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that can be used as a basis for their identification pro- 
vided certain interfering cations are absent. New tech- 
niques were developed and employed to carry out tests on 
the semimicro and micro scale. 

Spot tests for Cd(II), Zn(II) and Al(III) were quite 
reliable on very dilute solutions in concentrations as low 
as 10~°F with respect to each cation. 

The tests with 8-quinolinol based on the fluorescence 
and solubilities of the metal chelates in acetone or ethyl 
alcohol have the advantage of reliability, speed and sensi- 
tivity. Microfilm $2.75; Xerox $8.60. 190 pages. 


I. A THERMOGRAVIMETRIC STUDY OF 
9-SUBSTITUTED BARBITURIC ACIDS AND SALTS. 
Il. THERMOGRAVIMETRIC ANALYSIS: 
TEMPERATURE LIMITS AND 
RATE OF HEATING. 


(L. C. Card No. Mic 60-5956) 


Alexandre Berlin, Ph.D. 
University of Washington, 1960 


Chairman: Rex J. Robinson 


The use of dilituric acid (5-nitrobarbituric acid) as a 
precipitating agent in inorganic chemistry has been 
extended with the thermogravimetric determination of 
magnesium, potassium and lead. Quantities of magnesium 
from 1 to 26 mg have been determined by precipitation 
with dilituric acid and subsequent dehydration of the mag- 
nesium diliturate octahydrate formed in the thermobalance 
at 220°C using a rate of heating of 300°C per hour. Quan- 
tities of potassium from 1.7 to 4.5 mg have been pre- 
cipitated with trimethylamine diliturate and the potassium 
diliturate dried at 230°C in the thermobalance. Thermo- 
gravimetric methods for the determination of organic 
bases using dilituric acid have also been developed. 
Quantities of ethylene-diamine from 2 to 11 mg and of 
quinine from 4 to 32 mg have been determined, 

Thermogravimetric studies of the 5-substituted bar- 
bituric acids have shown that the replacement of hydrogens 
by alkyl groups reduces the stability of the compound 
rendering its sublimation very easy. Barbituric acid and 
the 5-isonitroso and nitro substituted acids form unstable 
hydrates. The decomposition of 5-nitrobarbituric acid is 
explosive. 

All the salts formed by dilituric acid, metallic as well 
as organic, are quite stable towards heat. All form 
hydrates with the exception of ammonium and the alkali 
diliturates. The least stable of the inorganic salts, am- 
monium diliturate, starts to decompose at 160°C, while 
the least stable of the organic diliturates, quinine dili- 
turate, starts decomposing at 210° C. 

The kinetics of the dehydration of dilituric acid have 
been studied in detail. Dilituric acid forms a trihydrate 
and a dihydrate. The crystalline structures of those two 
hydrates are quite different, as shown by X-ray powder 
diffraction. When the dehydration is done in air we have 
a first order reaction for the dehydration of the first two 
molecules of water in the case of the trihydrate, and of the 
first molecule of water in the case of the dihydrate. The 
dehydration of the resulting monohydrates proceeds with 





an order varying from 1/3 to 1/2. When dilituric acid 
dihydrate is dehydrated in vacuum both water molecules 
dehydrate following a reaction of zero order. The activa- 
tion energies for the various dehydration reactions are 
as follows: 11 kcal. for the dehydration of dilituric acid 
trihydrate in dry nitrogen, 18 kcal. for the dehydration of 
dilituric acid dihydrate in air, and 4.5 kcal. for the de- 
hydration of this same dihydrate in vacuum. 

The problem of the dependence of the decomposition 
temperature on the rate of heating has been investigated. 
Using the Polanyi-Wigner equation an expression has been 
derived relating the dependence of the decomposition tem- 
perature of the reaction to the rate of heating via the 
activation energy of the reaction. The decomposition 
temperatures of the reactions with high activation energies 
vary more strongly with changes in the rate of heating. 
From the slope of this linear variation the activation 
energy of the reaction can be calculated. For the dehydra- 
tion of dilituric acid trihydrate in dry nitrogen we found 
an activation energy of 14 kcal. 

Microfilm $2.75; Xerox $8.80. 194 pages. 


A THEORETICAL STUDY OF THE 
FORMATION OF ION PAIRS IN SOLUTION 


(L. C. Card No. Mic 60-5984) 


James Harve DeLap, Ph.D. 
Duke University, 1960 


Supervisor: Jacques C. Poirier 


Two definitions of ion partners have been presented, 
discussed, and mathematically analyzed using the Debye- 
Huckel model of electrolytic solutions. The two definitions 
differ in that one, which is similar to that first presented 
by Fuoss (Trans. Faraday Soc., 30, 967 (1934)), includes 
ion partners of unlike charge only; the other definition 
includes ion partners composed of ions of like and of 
unlike charge. Ion partners which are separated by a 
distance less than a specified value d are defined as 
ion pairs. 

A general expression for the probability, G,; (r)dr, 
that one of the N; ions in the solution of volume V is 
within a shell of thickness dr at a distance r from an 
Ss ion, provided that neither of these ions has a partner 
within r is 





SEEN gee (r)P(r)Pe(r) (1) 


Get (r)dr = 
where 4mNtr’gst(r)/V is the probability that a t ion is in 
a shell with thickness dr at a distance r from the s ion; 
gst(r) is the radial distribution function between ions of 
type s and ions of type t and P,(r) is the probability that 
an s ion does not have a partner within r, given by 


n 
Ps(r)= 1 - Df" Goi(x)ax (2) 
iz ~ 28i 
where ag; is the sum of the effective radii of the s and i 
ions in a solution containing n ion species. The Pr; factor 
was omitted in the Fuoss analysis. For the general case 
of a mixture of electrolytes, an iterative numerical proc- 
ess for the solution of the n coupled integral equations (2) 
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has been developed. Analytical solutions have been ob- 
tained for systems containing a single electrolyte, sym- 
metrical or unsymmetrical. 

The ion partner distribution functions have been used 
to derive expressions for the association constant for the 
formation of an ion pair from two unpaired ions and for the 
total degree of association of an ion inthe solution. A re- 
lation between the activity coefficients of the unpaired 
ions and the activity coefficient of the ion pair has also 
been deduced. 

Several specific systems, for which the correlation 
functions at infinite dilution are good approximations, 
have been studied in numerical detail. These include 
dilute solutions of: 


(1) a 1-1 electrolyte with ions of equal size, 
(2) a 1-1 electrolyte with ions of different sizes, 
(3) a 2-1 electrolyte, and 


(4) a mixture of two 1-1 electrolytes with a common 
ion. 


Calculations were made illustrating the dependence of the 
extent of ion pair formation on the ionic charges and sizes, 
the dielectric constant of the solvent, and the temperature, 
as well as the critical distance d, within which ion part- 
ners act as an ion pair. 

The methods presented in this thesis may be used to 
analyze any system if the correlation functions g(r) 
between the particles are known. 

Microfilm $2.75; Xerox $6.60. 140 pages. 


SPECTROPHOTOMETRIC DETERMINATION OF 
URANIUM AND THORIUM WITH ARSENAZO 


(L. C. Card No. Mic 60-4607) 


Herman Perry Holcomb, Ph.D. 
University of Virginia, 1960 - 
f 

Part I presents a comprehensive study and development 
of a new spectrophotometric method for the determination 
of uranium with 3-(2-arsonophenylazo)-4,5-dihydroxy- 
2,7-naphthalenedisulfonic acid (trisodium salt), “arsenazo.” 
This compound forms instantaneously a stable blue com- 
plex with uranyl ions (UO.**) that has a maximum ab- 
sorbance at 590 mu. The mole ratio of uranyl ion to 
compound is 1 to 1. The color reaction conforms to 
Beer’s law and has a practical sensitivity of 1 part ura- 
nium in 30 million parts of solution. Tolerances to 
diverse ions, effect of temperature, and the separation of 
uranium from interfering ions by ethyl ether extraction 
of uranyl nitrate has been investigated. The precision 
and accuracy of the new method are good and compare 
favorably with the dibenzoylmethane method developed in 
this laboratory several years ago. The sensitivity of the 
arsenazo reaction is about 50% higher than that of di- 
benzoylmethane. The method has been applied to the 
analysis of synthetic samples containing uranium and 
various interfering ions. 

The application of the arsenazo method to the deter- 
mination of uranium in various standard samples (nine ores, 
one alloy, and one salt solution) is discussed in Part IL 





A method for the spectrophotometric determination of 
thorium with arsenazo is presented in Part III. The 
properties of the thorium-arsenazo complex that were 
studied included effect of pH, rate of reaction, stability of 
the complex, order of addition of reagents, conformity to 
Beer’s law, mole ratio, effect of temperature, sensitivity, 
and the effect of diverse ions. A mesityl oxide extraction 
of thorium nitrate is employed to separate thorium from 
interfering ions. On the basis of this study a procedure 
was developed for the determination of thorium and applied 
to synthetic samples. 

In Part IV is a discussion of a method for the spectro- 
photometric determination of both thorium and uranium at 
the same time, using arsenazo as the reagent. Ions of 
both of these metals are quantitatively extracted by mesityl 
oxide, thus being separated from most of the interfering 
ions. However, zirconium and iron also are extracted to 
some extent and can cause an error if their combined 
amount is greater than 10% by weight of uranium plus 
thorium. The thorium concentration is obtained inde- 
pendently by measuring the absorbance of the thorium 
complex at 565 my at a pH between 1.0 and 2.0 where ura- 
nium does not interfere, even when it is present up toa 
weight 20 times that of thorium. Total thorium and ura- 
nium is found by measuring the combined absorbances of 
their arsenazo complexes at 596 mu at a pH between 8.0 
and 9.0. Knowing the thorium concentration, the uranium 
concentration is then found by difference. This procedure 
was applied to synthetic samples containing zirconium 
and/or iron and also to three mineral samples. The 
results are good. 

Microfilm $2.75; Xerox $5.00. 98 pages. 


A SPECTROPHOTOMETRIC STUDY 
OF CERTAIN AZO COMPOUNDS: 

I. 0,0'-DIHYDROXYAZOBENZENE AND 
ITS CHELATES WITH ALUMINUM, 
GALLIUM, AND INDIUM. 

Il. SUPERCHROME GARNET Y. 


(L. C. Card No. Mic 60-6034) 


James Ray Kirby, Ph.D. 
Duke University, 1960 


Supervisor: J. H. Saylor 


Azo dyes with hydroxyl groups in the ortho positions 
form metal derivatives, commonly known as chelates, 
with a variety of metals. Until recently their use as 
chemical reagents has been restricted essentially to the 
dyeing of fabrics and in the preparation of organic pig- 
ments. Probably the most outstanding development in the 
chemistry of 0,o'-dihydroxyazo dyes in the past decade 
has been their application as metallochromic indicators 
in complexometric titrations of metal ions. In addition, 
their usefulness as analytical reagents has been extended 
to encompass practically every instrumental technique 
for the quantitative estimation of chelatable metal ions. 
Even though their use by analytical chemists has become 
extensive, only in a few cases have studies been made to 
establish dye to metal ratios or the stability at various pH 
for such chelates. Previous to the present investigation, 
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no equilibrium constants for the formation of this class of 
chelates with trivalent cations have been reported. 

A spectrophotometric study was made of 0,o'-dihy- 
droxyazobenzene and its chelates with aluminum, gallium, 
and indium in aqueous-alcoholic media (u = 0.10 M). The 
methods of continuous variations and mole ratio were used 
to demonstrate the existence of 1:1 chelates (dye:metal) in 
acidic aqueous-alcoholic media. This suggests that under 
the conditions of these experiments o,o'-dihydroxyazo- 
benzene acts as a tridentate chelating agent in agreement 
with the usual coordination number of six for the metals 
used. The composition of the chelates was found to be pH 
dependent. The two phenolic groups of the chelating agent 
were shown to be involved in the formation of the chelates 
while the azo group is implicated. No attempt was made 
to isolate any of the chelates. 

A spectrophotometric-pH technique was used to estab- 
lish the formulas of the chelates as well as the first ioni- 
zation constant of 0,o'-dihydroxyazobenzene (pK, = 9.27). 
The first and second equilibrium constants were deter- 
mined, The general reactions for the formation of the 1:1 
and 2:1 chelates along with their corresponding equilibrium 
expressions may be represented as follows: 


M**® + H2D = MD* + 2H* (1) 
x, = [MD*] [H*]’ 
[M**] [H.D] 





MD* + H,D = MD,~ + 2H* (2) 
K, = MD") [H*]? 
[MD*] [H2D] 





The order of stability of both the 1:1 and 2:1 chelates was 
found to increase in the order indium, aluminum, gallium. 
The pK, and pK, values were determined to be: Ga - 0.61, 
5.02; Al - 3.05, 7.4; In - 5.19, 8.0. 

The order of stability of the chelates was correlated 
with (1) certain properties of the metals, and (2) the mag- 
nitude of the shift of the maximum absorption band upon 
chelation. It was concluded that the bonding in the chelates 
is more covalent than ionic, the bonds in the gallium 
chelates possessing the most covalent bond character. 

The time required for attainment of equilibrium in the 
formation of the chelates was found to increase in the 
order indium, gallium, aluminum. 

A spectrophotometric study of a second more water 
soluble o,o'-dihydroxyazo dye, Superchrome Garnet Y, was 
made in aqueous solvent (y = 0.10 M) in the absence of any 
chelatable metal ions. This dye is the sodium salt of 
2,4,2'-trihydroxyazobenzene-5'-sulfonic acid. Determina- 
tion of the effect of pH on the absorbance of this chelating 
agent permitted establishment of its first and second 
ionization constants (pK, = 6.15, pK2 = 7.54). 

Microfilm $2.75; Xerox $8.60. 188 pages. 





COMPLEXES OF NICKEL WITH 
4-CARBOXY-1,2-C YCLOHEXANEDIONEDIOXIME 
IN ALKALINE MEDIA. 


(L. C. Card No. Mic 60-4899) 


Joseph Paul LaPlante, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Charles V. Banks 


The reactions of 4-carboxyl-1,2-cyclohexanedione- 
dioxime and nickel(II) were studied in alkaline media. 
Spectrophotometric and magnetic susceptibility studies 
indicate the presence of three complexes in which the ratio 
of vic-dioxime to nickel(II) was 1:1, 2:1, and 3:1. Magnetic 
susceptibility measurements on a series of solutions of 
varying ratios of vic-dioxime and nickel({II) showed that 
NiD(OH)3° or [DNi(O).NiD]~* was diamagnetic and that 
two paramagnetic complexes, probably NiD.(OH);>° and 
NiD3;’, were present. The step-wise stability constants 
for the three complexes were calculated from spectro- 
photometric and magnetic susceptibility data with the aid 
of the IBM 650 electronic computor. The log k values 
were found to be, log k, = 28.74, log kz = 0.76, and log ks 
= 3.67, respectively. 

The rate of formation of the oxidized complex with 
oxygen was followed spectrophotometrically, polarographi- 
cally, and by spectrophotometric titrations with tin(I]) 
chloride. The rate of formation of the oxidized complex 
was found to be first-order at 25° and 50°C. The values 
obtained for the rate constants are ki = 2.71 x 10°? hrs:* 
(25° C.) and k} = 5.35 x 107? hrs-* (50° C.). 

The effect of reducing agents on the formation of the 
oxidized complex was studied. It was found that tin(II) 
chloride, hydrazine sulfate, and hydroxylammonium 
chloride prevented the formation of the oxidized complex. 

The magnetic susceptibility data was interpreted by 
the valency bond theory. A reaction mechanism for the 
formation and decomposition of the oxidized complex is 
proposed. Microfilm $2.75; Xerox $6.40. 135 pages. 


A SPARK SOURCE MASS SPECTROMETER 
INTENDED FOR MAJOR COMPONENT ANALYSIS 


(L. C. Card No. Mic 60-6517) 


William Kenneth Rohwedder, Ph.D. 
Lehigh University, 1960 


This thesis work was done in an attempt to make use 
of the fact that the spark source mass spectrometer 
appears to be an ideal general method of chemical analy- 
sis. 

This instrument was designed for major component 
analysis and the use of electronic ion beam recording. It 
uses the double focusing principle of Mattauch and Herzog. 
The electrostatic lens has a radius of 12.5 centimeters 
and bends through an arc of 90 degrees. The permanent 
magnet magnetic analyzer has a 12.5 centimeter radius, 
and a 60 degree sector field. The permanent magnet field 
can be changed by the use of a shunt. The mass spectrum 
is scanned by changing the acceleration potential and the 
electrostatic analyzer voltage simultaneously. The power 
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supply for the spark is a Tesla coil powered by a 60 cycle 
pulsed 800 kilocycle Hartly power oscillator. Part of the 
ion beam entering the magnetic analyzer is measured with 
D. C. amplifier and used as a reference for the analyzed 
ion beam. A null balancing ratio recorder is used to 
record the ratio of the analyzed ion beam current to the 
unanalyzed ion beam current. 

The mass spectrometer was put into operation after 
some difficulty with interference of the spark with the 
amplifiers. It was shown that it is possible to successfully 
scan the mass spectrum by varying the acceleration 
potential and electrostatic analyzer potential together. 

The instrument was operated and spectra were obtained 
with an acceleration potential that was varied from 200 
volts to 1000 volts and satisfactory spectra were obtained 
even at the lowest acceleration potential. Considerable 
difficulty was encountered due to D. C. amplifier drift, 

and this greatly limited the reproducability of the instru- 
ment. Several methods were tried to increase the ion 
current. The repetition rate of the spark pulse was varied 
and it was found that the best rate was from 40 to 100 
cycles. It was also found that the unstable Hartly power 
oscillator gave a better spark than a stable spark power 
supply with a separate driver. Two new sources, a hot 
filament spark and an electron bombardment spark sources 
were tried. Neither of the sources increased the size of 
the ion beam. The electron bombardment spark source 
showed that there is very little un-ionized vapor in the 
spark. 

The mass spectra of copper, aluminum, magnesium, 
brass and a nickel coin are given. 

Microfilm $2.75; Xerox $5.40. 107 pages. 


STUDIES ON PHOTO-INDUCED LUMINESCENCE 
AND ELECTRODE POTENTIALS 


(L. C. Card No. Mic 60-6521) 


John Joseph Surash, Ph.D. 
Lehigh University, 1960 


The primary objective of this study was to investigate 
the cause of the photopotentials produced upon irradiation 
of absolute ethanol solutions of organic compounds. Nega- 
tive photopotentials were recorded for the following com- 
pounds in this study: Acetophenone, 4-amino-, 4-bromo-, 
4-hydroxy-, 4-methoxy-, 4-nitro-acetophenone, anthra- 
quinone (9,10), anthraquinone 2,6 di sulfonic acid disodium 
salt, benzaldehyde, benzoin, benzophenone, 4-bromo-, 
4,4'-dimethyl-benzophenone, benzopinacol, p-benzoquinone, 
benzoyl peroxide, 2,2' bipyridyl, diphenylamine, fluores- 
cein, tetrabromofluorescein, 1,4 naphthoquinone and 
phenazine. Earlier investigators reported positive poten- 
tials for several of the above mentioned compounds. 

When the radiation was made incident on the nitrogen- 
flushed solution in the cell, the photopotential rose toa 
steady-state value and decayed slowly when the exciting 
radiation was extinguished. The following mechanism is 
proposed to account for the negative photopotential: Ab- 
sorption of radiation by the compound to yield an excited 
state; formation of an intermediate species from the 
excited state; and interaction of the intermediate with the 
electrode to give a photopotential. The observed rise time 





was attributed to the formation of the intermediate and the 
decay time by reaction of the intermediate and diffusion 
of the intermediate away from the electrode surface. 
Experimental observations on the intermediate, in the 
case of anthraquinone (9,10), are shown to be consistent 
with a free radical mechanism. 

Positive potentials were observed only when oxygen 
was present, obscuring the primary process. The pro- 
duction of positive photopotentials has been shown to be 
due to peroxide formation. 

Also, the photo-induced electrode potentials were 
investigated for oxygen-free solutions of metal oxalate 
complexes in water. A negative photopotential was ob- 
served in all cases. 

The effect of variables was studied. Furthermore, it 
was determined that the photochemical production of the 
intermediate species did not require the presence of an 
electrode. 

Attempts were made to determine the order of reaction 
of the rise and decay curves. Results indicated that com- 
plex equations are involved. 

Absorption and fluorescence spectra of the inter- 
mediates at room temperature and luminescence spectra 
at liquid-nitrogen temperature are presented and dis- 
cussed. Microfilm $2.75; Xerox $7.60. 162 pages. 
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MECHANISM OF ENZYME ACTION 
(L. C. Card No. Mic 60-6350) 


Arthur Marvin Brownstein, Ph.D. 
The Ohio State University, 1960 


A study of the mechanism of biochemical reactions in 
three different systems was carried out. 

In the first system, a study was made of the stereo- 
specificity exhibited by highly purified horse liver alcohol 
dehydrogenase toward diphosphopyridine nucleotide (DPN) 
in the dismutation of acetaldehyde to acetic acid and 
ethanol. The reaction scheme is as follows: 


(a) CH; CHO + DPN — CH COOH + DPNH 
(b) CHsCHO + DPNH — CH;CH,OH + DPN 


It is of interest to determine whether the oxidation 
reaction (a) shows the same stereospecificity toward DPN 
as the reduction reaction (b). If both reactions utilize the 
same side of DPN, then the dismutation of CH;CDO will 
not introduce deuterium into DPN. If the stereospecifici- 
ties are not the same in both reactions, the DPN will 
contain deuterium. Acetaldehyde-d containing 0.93 atoms 
of deuterium was synthesized and used in the above reac- 
tion. No excess deuterium was found in the DPN. It was 
therefore concluded that both reactions show the same 
stereospecificity toward DPN. 

In the second system, a partially purified cell-free 
extract of Aerobacter aerogenes catalyzed the transfor- 
mation of 1,2-propanediol to propanal. A study was made 
of the mechanism of this reaction. Two probable 
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mechanisms for this transformation are reactions (c) and 
(d). The removal of the secondary hydroxyl group by the 


HOH, (OH Q 
(c) CH; HCH, —_ CH;,;CH-CH —> CH,CH.CH 
\-H 


em , OH OH fo) 
(d) CH,CHCH, — CH.CR-CH — CH,CH=CH— CH;CH.CH 


enzyme creates a positive center on the secondary carbon 
atom which can be stabilized either by a direct hydride 
shift from the carbinol carbon atom (c) or by the electron 
pair migrating without the hydrogen (d). In either case, 
propanal is the final product. To ascertain which of the 
two mechanisms is correct, the reaction was carried out 
in deuterium oxide. If a hydride shift did occur, the 
product would contain little or no deuterium. But if the 
enol mechanism is the route by which the reaction pro- 
ceeds, at least one deuterium atom should be present in 
the propanal. The product was isolated as the 2,4-dinitro- 
phenylhydrazone, and was found to contain only 0.10 
deuterium atoms. This is indicative of a direct hydride 
shift as the mechanism. 

In the final system which was investigated, Aerobacter 
aerogenes fermented glycerol to 1,3-propanediol and 
ethanol. Two studies were made, one on the mode of 
hydrogen transport within the intact cell, and the other on 
the mechanism of 1,3-propanediol formation. 

It was demonstrated that 3-hydroxypropanal was the 
intermediate in 1,3-propanediol formation by isolation of 
the aldehyde as the 2,4-dinitrophenylhydrazone. The reac- 
tion scheme therefore proceeds as in (e). 


OH OHOH OH . ~ oa OH 
(e) CH2CHCH, —~ CH,CH2CH > CH2CH2CH2 





In the study of hydrogen transport, glycerol-2-d and 
glycerol-1,1,3,3-d, were used as substrates. Non- 
deuterated glycerol in a deuterium oxide solvent was also 
employed. 1,3-propanediol and ethanol were isolated from 
reactions using these substrates. The abundance and the 
positions of the deuterium in the isolated products were 
determined by mass spectrometry and nuclear magnetic 
resonance spectroscopy. From these data it was dis- 
covered that the oxidation of glycerol to dihydroxyacetone 
may provide nearly all the hydrogen for ethanol formation. 
Also, this oxidation provides nearly half the hydrogen for 
the reduction of 3-hydroxypropanal. The balance of the 
hydrogen for this reduction is indirectly provided by the 
solvent. 

Application of the theory used for propanal formation 
indicates that 3-hydroxypropanal was also formed by a 
direct hydride shift. 

Microfilm $2.75; Xerox $6.00. 125 pages. 





AN INVESTIGATION OF 
DEOXYRIBONUCLEIC ACIDS OF LEUCOCYTES 
IN HUMAN LEUKEMIA 


(L. C. Card No. Mic 60-6351) 


William Jackson Campbell, Ph.D. 
The Ohio State University, 1960 


Leukemia is a disease which is characterized by aber- 
rations in the process of blood cell production. The cause 
of leukemia in humans is not known, but it is thought that 
a virus-like particle is the cause of leukemia in some 
laboratory animals. Any abnormality in a proliferative 
system, such as the blood cell producing tissue, could be 
linked to a change or an abnormality in the genetic ma- 
terial of the tissue; deoxyribonucleic acid is part of this 
genetic material. This research has dealt with the prop- 
erties of deoxyribonucleic acid isolated from the white 
blood cells of patients with myelocytic and lymphatic 
leukemia, and from the white blood cells of healthy indi- 
viduals. 

Peripheral blood was collected in tubes containing 
citrate and dextran. After being allowed to settle for 
approximately one hour, the cloudy plasma layer con- 
taining most of the leucocytes was removed, and the leuco- 
cytes were centrifuged and washed with 0.14 M NaCL 
Deoxyribonucleoprotein was extracted with approximately 
1 M NaCl after the rapid freezing and thawing of the 
leucocytes in a dry ice-acetone bath. The nucleic acid 
was isolated by repeated shaking of the nucleoprotein with 
CHC1;-octanol. 

Deoxyribonucleic acid was chromatographed on 
ECTEOLA columns by using a gradient of increasing NaCl 
concentration to 2 Mat pH 7 and, further, by using in- 
creasing concentration of NH; in 2M NaCl. Finally 0.5 M 
NaOH was used. The acids were also examined for their 
base composition, apparent sedimentation constant, and 
ultraviolet spectra. The latter were determined on the 
fractions from the column chromatography. 

It appears that deoxyribonucleic acid from the leuco- 
cytes of patients with myelocytic leukemia differs from 
the deoxyribonucleic acid of patients with lymphatic leu- 
kemia, and that the nucleic acids from the cells of both the 
leukemias differ from the nucleic acid isolated from 
normal cells. A low molecular weight fraction of deoxy- 
ribonucleic acid is present in the leukemia patient which 
is not present in the normal individual. An intermediate 
fraction in the nucleic acid isolated from the leucocytes of 
myelocytic leukemia patients was present to a much less 
degree, or not at all, in the nucleic acid isolated from the 
leucocytes of lymphatic leukemia patients or of normal 
individuals. This fraction was eluted in the area of inter- 
mediate NH; concentration. The acids from normal 
patients and from those with both types of leukemia ex- 
hibited no differences in nitrogen base composition, in 
sedimentation constants, or in ultraviolet spectra. 

Microfilm $2.75; Xerox $6.00. 121 pages. 
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MODIFICATION OF ARGINASE ACTIVITY BY 
HIGH MOLECULAR WEIGHT SUBSTANCES 


(L. C. Card No. Mic 60-5491) 


Miroslav Ceska, Ph.D. 
The Florida State University, 1960 


Evidence has been obtained that all chick tissues 
studied contain a high molecular weight arginase inhibi- 
tor(s). Arginase activity of 4 day old chick embryo was 
non-competitively inhibited by sodium ribonucleate and 
sodium deoxyribonucleate. A correlation between arginase 
activity decrease and increase in concentration of nucleic 
acids during chick embryo development was made. Heart 
homogenate of 5 week old hen contains high molecular 
weight inhibitor(s) of arginase activity of 4 day old chick 
embryo. The inhibition was shown to be non-competitive 
as was the case with DNA and RNA. The decrease of 
arginase activity of hearts from developing embryos has 
been correlated with an increase inhibitory activity. The 
inhibitor(s) seems to play a major role in establishing the 
level of arginase activity expressed by crude homogenates. 

All chick tissues studied contain a high molecular 
weight agent(s) which stimulates the activity of partially 
purified bovine liver arginase. The stimulator(s) of 
arginase activity was partially purified from 5 week old 
chicken heart muscle. The stimulator(s) appears to be 
protein(s) in nature. The mechanism of action of partially 
purified stimulatory agent(s) on arginase has been studied 
by kinetic means. It is suggested that the enzyme com- 
bines with stimulatory agent(s) to give an enzyme-stimu- 
lator(s) complex, which is a reactive species. It appears 
that salt linkages are involved in the formation of this 
complex. The enzyme arginase in the presence of the 
partially purified stimulatory agent(s) behaves with respect 
to low molecular weight inhibitors (competitive, non- 
competitive and irreversible) differently as compared to 
the enzyme alone. The influence of partially purified 
stimulatory agent(s) on other enzymes has been investi- 
gated. Succinoxidase activity of rat liver was inhibited by 
the presence of the stimulatory agent preparation. 

Microfilm $2.75; Xerox $6.80. 145 pages. 


THE FORMATION OF A STABLE COMPLEX 
BETWEEN PYRIDOXAL 5'-PHOSPHATE 
AND BOVINE SERUM ALBUMIN 


(L. C. Card No. Mic 60-6858) 


Walter Bernard Dempsey, Ph.D. 
University of Michigan, 1960 


The two vitamin B, aldehydes, pyridoxal and pyridoxal 
5'-phosphate, react with a variety of amines to form 
Schiff bases. The most recently discovered of these Schiff 
bases are those formed between the latter aldehyde and 
some purified apoenzymes. The purpose of this study was 
to arrive at an understanding of the chemistry of these 
protein complexes by studying the analogous complexes 
formed between pyridoxal 5'-phosphate and the readily 
obtainable protein, bovine serum albumin. 

At neutral pH bovine serum albumin reacted slowly 
with an equimolar amount of pyridoxal 5'-phosphate to 





form a stable, colorless complex. The association con- 
stant of the complex was estimated at 10° from equilib- 
rium dialysis. At pH 4.2 and 11.2 the complex dissociated 
slowly to free pyridoxal 5'-phosphate. The addition of 
sodium borohydride to a solution of the complex at either 
of these pH values resulted in the formation of a serum 
albumin derivative which would no longer form the com- 
plex with freshly added pyridoxal 5'-phosphate. By a study 
of acid hydrolysates of this reduced derivative, a 5'-phos- 
phopyridoxyl group was found to be attacked to an epsilon 
amino group of one of the lysyl residues of the protein. 

At neutral pH values sodium borohydride and aldehyde 
reagents were without effect on the complex. The position 
of the single absorption maximum of the complex varied 
with the dielectric constant of the solvent in the manner 
described for 3-hydroxypyridines in the dipolar ionic 
form. The chemically similar 5-deoxypyridoxal did not 
form this complex, showing that the phosphate group was 
necessary for formation. 

The complex was therefore taken to be a 3-hydroxy- 
pyridine in the dipolar ionic form attached to an epsilon 
amino group of a lysyl residue of the protein through a 
saturated carbon-to-nitrogen bond involving the formyl 
group of the aldehyde. 

At neutral pH additional pyridoxal 5'-phosphate reacted 
with the serum albumin to form yellow complexes which, 
from their absorption maxima at 415 mu, were probably 
hydrogen-bonded Schiff bases. One of these reacted far - 
more stably than did the subsequent ones. Each of these 
yellow complexes could be converted to 5'-phosphopyri- 
doxyl derivatives of epsilon amino groups of lysyl residues 
of the protein by the action of sodium borohydride at 
neutral pH. Similar complexes were formed with 5-deoxy- 
pyridoxal. Microfilm $2.75; Xerox $6.60. 139 pages. 


A STUDY OF ALPHA-KETO ACIDS, 
AMINO ACIDS, AND CITRIC ACID IN 
EIGHT TOMATO VARIETIES AND 
THEIR CHANGES DURING PROCESSING. 


(L. C. Card No. Mic 60-6371) 


Mokhtar Mahmoud Hamdy, Ph.D. 
The Ohio State University, 1960 


The objectives of this study were to investigate alpha- 
keto acids, amino acids, and citric acid in eight tomato 
varieties; and to study the chemical changes in these 
compounds. A preliminary knowledge was sought from 
this work in order to know the significance of these com- 
pounds in flavor evaluations. Samples of fresh, extracted, 
and processed juice at 240°F for 2.5 minutes were ana- 
lyzed for each variety. 

Samples of fresh tomatoes contained 100-600 micro- 
grams of pyruvic acid and between 1,050 and 1,800 micro- 
grams of alpha-keto glutaric acid per 100 gms. of juice. 
After processing it was found that pyruvic acid was 
destroyed variably in the different varieties, while alpha- 
keto glutaric acid, on the contrary, was found to increase. 
An a,8 diketo acid was detected in four of the extracted 
varieties and it was identified as dihydroxytartaric acid 
(DHTA). Processing caused the total destruction of this 
diketo acid. A pathway for DHTA synthesis from maleic 
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acid, and for degradation to oxalic acid/or carbon dioxide 
and water, was suggested. It was concluded that DHTA 
presence and concentrations in fresh tomato juice might 
be of importance in elucidating the problem of flavor 
changes during processing. 

Amino acids and amides were determined quantitatively 
in terms of glutamic acid. The extractor and processed 
samples showed a gradual increase in alpha amino nitro- 
gen over the fresh samples. The amino acids and amides, 
which were identified by paper chromatography, that were 
present in all varieties, were glutamic, glutamine, valine, 
aspartic, asparagine, alanine, lysine, histidine, serine, 
threonine, and proline. These acids were mentioned in 
descending order according to their intensity on the 
chromatograms. Other amino acids that were detected 
in traces were glycine, leucine, isoleucine, phenyl alanine, 
and tyrosine. 

Glutamic acid and glutamine were found to be the most 
affected in this group of compounds during processing. In 
most cases, glutamic acid increased in concentration, 
while glutamine was decreased. Qualitatively, there was 
not much difference between the varieties analyzed; how- 
ever, quantitatively there was some difference, especially 
in the amino acids which were found in trace amounts. 
The changes in amino acids mentioned above were sug- 
gested to be of considerable importance in interpreting 
the flavor difference between fresh and processed tomato 
juice. 

Citric acid was isolated chromatographically and was 
determined quantitatively by titrating with 0.01 N NaOH. 
In fresh tomatoes, citric acid ranged from 0.44 to 0.46 
per cent, while in extracted and processed samples citric 
acid ranged from 0.35 to 0.53 per cent, and from 0.23 to 
0.46 per cent, respectively. The different concentrations 
in citric acid, which were found in extractor samples, 
were attributed to varietal differences and/or to variations 
in the stage of maturity. Changes in pH were reported, 
and a decrease in actual acidity, after processing, was 
uniform in all varieties. The disturbance in citric acid- 
citrate buffer system was found to be an important factor 
in the over-all differences which have been noted between 
fresh and processed juices. 

Three ratios were suggested in order to help in inter- 
preting the chemical analysis data for flavor evaluation. 
The first ratio was pyrivic to alpha-keto glutaric (P:KG), 
which did not show any promising results in comparing 
fresh and processed samples; however, testing for a 
“balanced ratio” was suggested for association with con- 
sumers’ preference. Alpha-keto glutaric acid to citric 
acid ratio (KG:C) and alpha amino nitrogen to citric acid 
ratio (N:C) were the other two ratios suggested in this 
study. Preliminary results showed the advantage of using 
these ratios. Microfilm $2.75; Xerox $4.20. 78 pages. 





STUDIES OF THE METABOLISM 
OF VITAMIN Bi. 
(PARTS I AND I). 


(L. C. Card No. Mic 60-5946) 


Hans John Hansen, Ph.D. 
Tulane University, 1960 


Chairman: Dr. O. Neal Miller 


Introduction 


The purpose of these studies were: (1) to obtain 
further knowledge of the interrelationship between methi- 
onine and vitamin B,2 in the metabolism of O. malhamen- 
sis, and (2) to isolate and identify the cofactor responsible 
for combining B,2 to receptor substances in presence of 
Castle’s, “intrinsic factor” (IF). 

Djenkolate was known to inhibit the growth of O. mal- 
hamensis when added with methionine to the culture 
medium. It seemed possible that a homolog of Djenkolate 
was involved in methionine metabolism and therefore, the 
effect of the next higher homolog, homodjenkolate, on the 
growth of O. malhamensis was tested. 

The second part of these studies deals with elucidation 
of the B,2-combining reaction which was undertaken to 
improve the combining mechanism as an in vitro intrinsic 
factor assay system and to gain an insight into the function 
of intrinsic factor. 








Results 


1. The method of synthesis and proof of structure of 
homodjenkolate has been given. The compound has been 
found to spare the Bi2-requirement of O. malhamensis 
and also to stimulate growth of the flagellate when added 
to medium containing suboptimal amounts of vitamin Bio. 
In addition, it reversed the inhibitory effect of Djenkolate 
on the growth of the organism in medium supplemented 
with methionine. One-3-thiazane-4-carboxalate, a possible 
intermediate in metabolism of homodjenkolate and methi- 
onine, stimulated growth of O. malhamensis when added to 
medium at a level of 0.2 um/ml, but was inhibitory at a 
lev21 of 2.0 um/ml. 

2. Light stimulated growth of O. malhamensis cultured 
on medium containing suboptimal amounts of Biz. The 
possibility that B,. deficiency results in an energy de- 
ficiency which is overcome by production of ATP and 
TPNH through photosynthesis has been discussed. 

3. The cofactor in rat liver homogenates, which is 
responsible for combining Biz in the presence of IF, was 
identified as RNA. IF was shown to combine RNA at one 
site and Bi2 at a second site. A model system consisting 
of zirconyl phosphate ge“ has been used to study the bond 
between RNA and IF. Evidence has been presented that 
this is a salt bond formed between the phosphate groups 
of RNA and some positive groups in IF, probably the 
R-groups of basic amino acids in the peptide moiety of 
the compound. It was demonstrated that IF can be bound 
to fixed phosphate groups by calcium-bridge-bonds. 

The ability of IF to combine B,, to RNA and zirconyl 
phosphate gel has been successfully used to determine the 
Clinical activity of various IF concentrates. 

4. Some properties of the bond between IF and B,2 
were determined. It was demonstrated to be stable between 
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pH 1.0 and 10.5. The bond was not destroyed by 1.0M urea, 
3 per cent formaldehyde, 10 per cent ethanol, or by 
p-mercuribenzoate. The site in the IF molecule which 
combined B,,. was destroyed by dinitrofluorobenzene and 
by photo-oxidation (in methylene blue). 


Summary 

1. Homodjenkolate has been synthesized and its struc- 
ture proven. The compound is metabolized by O. mal- 
hamensis and is possibly an intermediate of the pathway 
by which methionine is degradated. 

2. Light has been shown to stimulate the growth of 
O. malhamensis when the flagellate is cultured on medium 
containing suboptimal amounts of B,.. The hypothesis was 
developed that the function of photosynthesis is to meet an 
energy requirement. 

3. The cofactor in rat liver homogenates responsible 
for combining B,2 in the presence of IF has been isolated 
and identified as RNA. The reaction has been utilized 
successfully as an assay for IF. It has been demonstrated 
that a bond is formed between phosphate groups of RNA 
and a positive center in the IF molecule. 

4. Some studies on the nature of the bond between Bi. 
and IF were presented. The properties of the bond were 
found to be similar to the properties of the bond between 
heme and globin. 

Microfilm $2.75; Xerox $8.40. 183 pages. 





BIOSYNTHESIS OF 
NICOTINIC ACID MONONUCLEOTIDE 


(L. C. Card No. Mic 60-5991) 


John Imsande, Ph.D. 
Duke University, 1960 


Supervisor: Philip Handler 


The biosynthesis of diphosphopyridine nucleotide (DPN) 
from nicotinic acid (NA) in yeast and human erythrocytes 
was demonstrated by Preiss and Handler (J. Biol. Chem., 
233, 488, 493 (1958)). These data indicated that DPN 
biosynthesis proceeds by the following sequence: 





NA + PRPP = Nicotinic acid mononucleotide 


(NaMN) + PP; (1) 
NaMN + ATP = Nicotinic acid adenine dinucleotide 

(NAD) + PP; (2) 
NAD + ATP + glutamine — DPN + glutamate + 

AMP + PP; (3) 


Attempts to establish unequivocally the occurrence of 
reaction 1 in hepatic tissue were unsuccessful, thus the 
pathway for DPN biosynthesis in liver remained in doubt. 
An enzyme which catalyzes reaction 1, has now been 
purified approximately 270-fold from an extract of beef 
liver acetone powder. This enzyme, nicotinic acid mono- 
nucleotide pyrophosphorylase, required magnesium, 
orthophosphate, and adenosine triphosphate (ATP). The 
optimal concentrations of these substances were approxi- 
mately 5 x 107°, 4x 10”, and 2x 10°° M respectively; 
higher levels of magnesium were inhibitory. Stimulation 





by ATP was found to vary from 60 to 300% with different 
enzyme preparations. Noteworthy is the fact that the 
maximal ATP effect was observed with aged preparations 
of the enzyme. Other nucleoside triphosphates and 
adenosine diphosphate did not effectively replace ATP. 
Stimulation by ATP was not related to PRPP formation, 
retardation of PRPP degradation, or enzyme phosphoryla- 
tion. Consequently, it was concluded that ATP may sta- 
bilize the structure of the active enzyme. 

Balance studies showed the stoichiometric relationship 
between consumption of NA and PRPP and formation of 
NaMN expected for reaction 1. Exchange data obtained by 
incubating nicotinic acid-C** mononucleotide in the pres- 
ence of PP; anc a small pool of unlabeled NA provided the 
only evidence for reversibility. Such data do not permit 
assessment of the equilibrium position; however, K for 
the reaction as written must be greater than 100 since 
smaller values would have permitted accumulation of 
detectable amounts of NA-C"* in the absence of a trapping 
pool of unlabeled NA. 

Differential centrifugation studies of beef liver homoge- 
nates indicated that NaMN pyrophosphorylase is localized 
in the cell cytoplasm. Enzyme activity in supernatant 
fractions so obtained was sufficient to synthesize approxi- 
mately 5 millimoles of NaMN per kilo of liver per day. 
This capacity for hepatic DPN synthesis together with 
other properties exhibited by the enzyme (pH optimum 7.2 
and Km’s of 1 x 107° and 5 x 10°°M for nicotinic acid and 
PRPP, respectively) render this a physiologically feasible 
mechanism for the biosynthesis of NaMN. 

Microfilm $2.75; Xerox $4.20. 76 pages. 


STUDIES ON PHOSPHOLIPID BIOSYNTHESIS 
WITH SPECIAL REFERENCE 
TO THE PLASMALOGENS 


(L. C. Card No. Mic 60-6381) 


Roy William Keenan, Ph.D. 
The Ohio State University, 1960 


The study of plasmalogen metabolism poses many 
difficulties that are not encountered with the other phos- 
pholipids, and special techniques had to be devised for 
this investigation. A method was developed for the isola- 
tion and identification of the aldehydes liberated from 
these compounds. This method permitted the separation 
and determination of the aldehydes from milligram quanti- 
ties of tissue. An aldehyde that had not previously been 
described was discovered by this method. This compound 
has been tentatively identified as eicosanal. 

The biosynthesis of the phosphatides was investigated 
both in vivo and in vitro, and the systems and methods that 
were developed for these studies are described. 

It was shown that heart-lung preparations can be used 
as in vivo systems for the study of the ester phospholipids 
and the plasmalogens. In these systems the phospholipid 
fatty acids turn over much more rapidly than the plas- 
malogen aldehydes. The heart-lung preparations in- 
corporated stearyl alcohol and palmitic and stearic acids 
into the ester phospholipids and the plasmalogens. Phos- 
phatidylcholine and phosphatidylethanolamine were identi- 
fied by chromatographic analysis as two of the products 
synthesized from the labeled acid. 
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The nature and properties of a cell-free phospholipid 
synthesizing system are described. This system consisted 
of the 20,000 x g supernatant from weanling rat brain 
which had been homogenized in phosphate buffer. The 
cofactors and coenzymes required for phospholipid syn- 
thesis were determined, as well as the products of these 
reactions. At least five different phospholipids (phos- 
phatidylcholine, phosphatidylethanolamine, sphingomyelin, 
phosphatidic acid, and other unidentified phospholipids) 
became labeled when the brain supernatant fraction was 
incubated with radioactive fatty acid. This enzyme prepa- 
ration was used to show the synthesis of the plasmalogens 
from the fatty acids. It is believed that this is the first 
unequivocal demonstration of in vitro plasmalogen syn- 
thesis. 

The mechanism of plasmalogen synthesis is discussed, 
and experiments were conducted to gain information on 
this mechanism. It was shown that the pathway of plas- 
malogen synthesis is a direct one, at least in the sense 
that the fatty acids are not degraded in the process of 
becoming plasmals. Comparison of the relative rates of 
incorporation of stearyl alcohol and stearic acid showed 
that the alcohol is rapidly converted to the acid, and fhat 
the alcohol, as such, is probably not a precursor of the 
plasmals. 

It is concluded that the aldehydogenic moiety of the 
plasmalogens is synthesized from the fatty acids. The 
data are consistent with a mechanism in which the acid is 
first esterified in a phospholipid-type molecule and subse- 
quently reduced to the aldehyde state, but no direct evi- 
dence was obtained to support this postulate. 

Microfilm $2.75; Xerox $6.00. 121 pages. 


SULFITE-CYTOCHROME c REDUCTASE 
(L. C. Card No. Mic 60-5994) 


Robert Meredith MacLeod, Ph.D. 
Duke University, 1960 


Supervisor: Philip Handler 


The enzymatic oxidation of inorganic sulfite was 
demonstrated to be catalyzed by preparations from dog 
liver. (Fridovich and Handler, J. Biol. Chem., 221, 323, 
1956). Dialysis of these preparations resulted in the loss 
of methylene blue reducing ability of the enzyme, however, 
rapid oxygen consumption in the presence of sulfite and 
the enzyme was not affected. The enzyme would also 
reduce cytochrome c in the presence of sulfite. 

Further purification of the enzyme from beef liver (on 
the basis of cytochrome c reducing activity) resulted ina 
385 fold purified preparation. Such a preparation had no 
methylene blue reducing ability and reduced oxygen only 
at a slow rate. The oxidized and reduced spectra of the 
enzyme were identical with that of cytochrome b; (and was 
autoxidizable). A preparation of cytochrome b; had no 
sulfite oxidizing ability. Purified sulfite-cytochrome c 
reductase exhibited a high affinity for both substrate and 
oxidant. Addition of small amounts of trypsin to the 
enzyme resulted in the loss of cytochrome c reducing 
ability, however, oxygen would still cause oxidation of the 
enzyme and sulfite, suggesting separate pathways for 
electron transport. 





The addition of hemoglobin to the enzyme and sulfite 
resulted in an increased rate of oxygen consumption. 
Mannitol resulted in inhibition of this stimulation, thus 
suggesting that aerobic sulfite oxidation as catalyzed by 
this preparation proceeds via a free radical chain mecha- 
nism. This stimulation of oxygen consumption by enzyme 
and hemoglobin could be duplicated by replacing hemo- 
globin with peroxidase. This observation suggested that 
hydrogen peroxide or a hydrogen peroxide generator 
causes rapid oxygen consumption in the presence of sulfite 
and peroxidase alone. The addition of certain aromatic 
hydroxyl compounds stimulated a further increase in the 
rate of oxygen consumption. The exact role played by 
these compounds is unknown. As stated previously, the 
addition of mannitol or any other chain breaker inhibited 
oxygen consumption. 

Microfilm $2.75; Xerox $4.80. 92 pages. 


MITOCHONDRIAL OXIDATION OF 
REDUCED PYRIDINE NUCLEOTIDE 


(L. C. Card No. Mic 60-5998) 


Carl Rothschild, Ph.D. 
Duke University, 1960 


Supervisor: Philip Handler 


Lehninger and others demonstrated that mitochondria 
oxidize external reduced diphosphopyridine nucleotide 
poorly, if at all. Since glycolysis requires reoxidation of 
the DPNH generated during pyruvate production, the ability 
of lactic acid to carry electrons from the soluble to the 
mitochondrial portion of the cell was investigated. In 
agreement with previous findings of Huennekens et al with 
particulate (“cyclophorase”) preparations, mitochondria 
isolated from rat livers in 0.25 M sucrose were found, in 
the present investigations, to oxidize D-lactate readily and 
L-lactate poorly. It was concluded that the latter oxida- 
tion, which may be due to adsorption or alteration of 
mitochondrial integrity, does not support DPNH oxidation 
in vivo. The P/O ratio for the mitochondrial oxidation of 
either lactate isomer was found to approach 2. 

A method is described for approximately 70-fold puri- 
fication of D-lactic acid dehydrogenase from extracts of 
acetone powdered beef liver mitochondria. Reduction of 
neotetrazolium chloride by D-lactic acid in the presence 
of this enzyme proceeded only under anaerobic conditions. 
Some of the properties of the D-lactic dehydrogenase as 
well as its possible physiological role are discussed. 

The previously established presence of membrane- 
bound, DPN dependent, 8-hydroxybutyric acid dehydrogen- 
ase in mitochondria prompted investigation of the ability 
of this enzyme to make the reducing power of DPNH avail- 
able for mitochondrial oxidation. Stimulation of mito- 
chondrial oxidation of external DPNH by added aceto- 
acetate, previously reported by Devlin and Bedell, was 
confirmed. However, such stimulation was not observed 
when DPNH was enzymatically generated via alcohol 
dehydrogenase. The physiological implications of these 
findings are discussed. 

Microfilm $2.75; Xerox $3.80. 66 pages. 
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FORMATION OF DEOXYCYTIDYLATE 
HYDROXYMETHYLASE AND PHAGE BY 
DISRUPTED T2 BACTERIOPHAGE 


(L. C. Card No. Mic 60-6930) 


Sondra Schlesinger, Ph.D. 
University of Michigan, 1960 


With recent advances in our knowledge of DNA and 
protein synthesis, the mechanisms by which nucleic acid 
genetically controls the synthesis of specific enzymes 
are more subject to experimental investigation. The 
infection of Escherichia coli by T-even bacteriophages is 
a potentially desirable system in which to study this prob- 
lem since phase DNA is believed to initiate the synthesis 
of new phage and of special enzymes needed to form phage 
constituents. One such enzyme (deoxycytidylate hydroxy- 
methylase) is responsible for the synthesis of hydroxy- 
methyldeoxycytidylate, a pyrimidine nucleotide unique to 
the T-even bacteriophages. 

The present work was undertaken in an attempt to 
study the initiation of dCMP hydroxymethylase synthesis 
by preparations of phage DNA. It had been shown pre- 
viously and it was confirmed in this thesis that bacterio- 
phage particles inactivated by treatment with 6 M urea 
could interact with spheroplasts of E. coli B/2 to form 
phage. 

To study the formation of enzyme in this system it 
first was necessary to develop a sensitive method of 
measuring the enzymatic activity. A Dowex 50 column 
was shown to be capable of separating the nucleotide 
product from other radioactive compounds in the reaction 
mixture. This assay could detect 100,000 times less 
enzyme than the maximum amount formed in the infected 
cell under the best conditions. 

On incubation with B/2 spheroplasts or osmotically- 
shocked spheroplasts, urea-inactivated phage (UIP) 
initiated the formation of dCMP hydroxymethylase. The 
ratio of enzyme to phage yield was much higher in the 
spheroplast preparations than in whole cells. This finding 
suggested that the limiting factor in phage synthesis in 
spheroplast preparations was neither the efficiency of 
infection nor the rate of enzyme formation. 

The spheroplast-infecting particle was shown not to be 
phage by virtue of its inability to react with the normal 
T2 host (E. coli R2) and by its sensitivity to trypsin. The 
activity of intact phage was not destroyed by trypsin. On 
the other hand as little as 5 x 107* ug/ml of this proteoly- 
tic enzyme inactivated thirty per cent of the UIP, and 
increased concentrations brought about complete inactiva- 
tion. Although DNase destroyed the free DNA in the UIP 
preparation as measured by a decrease in viscosity of the 
solution, the activity of UIP was insensitive to DNase. 

The sedimentation properties and electron micrographs 
indicated that these preparations were quite similar to 
phage. This conclusion was supported by the observation 
that cadmium cyanide, which is known to remove the tail 
fibers from the phage, formed a particle that did not plate 
against F. coli cells but did interact with B/2 spheroplasts 
to form dCMP hydroxymethylase. 





With this system, DNA isolated by a number of methods 
normally used to prepare active transforming principle did 


not replace UIP as measured either by enzyme or phage 
formation. 
Microfilm $2.75; Xerox $5.60. 112 pages. 





ROLE OF PURINES IN 
THE BIOGENESIS OF FOLIC ACID 


(L. C. Card No. Mic 60-6485) 


Enio Cardillo Vieira, Ph.D. 
Tulane University, 1960 


Chairman: Elliott Shaw 


Introduction 


An unnamed species of Corynebacterium is able to 
synthesize large amounts of pteroyltriglutamic acid 
(teropterin) from a chemically defined medium. Most of 
the teropterin is released to the medium. We have added 
possible radioactive precursors to this medium, in order 
to trace their incorporation into folic acid. The bacteria 
were cultivated by incubation at room temperature, under 
strongly aerobic conditions, for eight days, then harvested. 
The medium was treated with florisil to remove pigments, 
then with norite A to adsorb the vitamin which was eluted 
with a solution of 50% ethanol and 10% ammonia (charcoal 
eluate). The charcoal eluate was taken to-dryness, the 
residue was extracted with water, acidified and then 
applied to a Dowex 50 column. The column was washed 
thoroughly with water. On washing with dilute ammonia, 
teropterin was eluted, (ammonia eluate). (Teropterin was 
determined by bioassay in this eluate). The ammonia 
eluate was concentrated to dryness, and the residue ex- 
tracted with water (concentrated ammonia eluate). The 
concentrated ammonia eluate contained teropterin ina 
partially pure form. This partially purified preparation 
was oxidized with alkaline permanganate, which oxidizes 
teropterin to 2-amino-4-hydroxypteridine-6-carboxylic 
acid (P-6-COOH). At this point, unlabeled P-6-COOH was 
added as carrier. P-6-COOH was precipitated at pH 3.0 
and then decarboxylated to 2-amino-4-hydroxypteridine 
(HAP), either by heat or by ultraviolet irradiation. Both 
P-6-COOH and HAP were applied to a Dowex 50-H* col- 
umn, and on elution with 0.2 N hydrochloric acid, they 
were obtained pure. 





Results 


We have been interested in the biogenesis of the 
pteridine ring and carbon 9 of folic acid. In the search 
for precursors of carbon 9, we have incubated the bac- 
teria in the presence of carbonate-C’“, formate-C’* and 
serine-3-C’*. Formate was found to be oxidized to car- 
bon dioxide and for the other precursors, the results 
were not conclusive. 

Instead, purines were shown to be highly incorporated 
into the pteridine ring of folic acid. We have incubated 
the bacteria with hypoxanthine-2-C’*, adenine-2-C* and 
adenine-8-C**. The HAP samples derived from tero- 
pterin, on incubation with hypoxanthine-2-C** and adenine- 
2-C'* were significantly radioactive (28% and 38% of the 
radioactivity of adenine isolated from ribonucleic acid, 
respectively). Negligible radioactivity was found in the 
HAP samples derived from teropterin, on incubation with 
adenine-8-C’*. 


Summary 


Our results indicate, for the first time, that adenine 
is a direct precursor in the biogenesis of folic acid. They 
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also suggest that the enlargement of the ring, in the path- 
way from purines to folic acid takes place through loss of 
carbon 8 of purines and addition of a new carbon skeleton 
to the remaining, as yet unidentified, 4,5-diaminopyrimi- 
dine derivative. 

Microfilm $2.75; Xerox $5.40. 106 pages. 


EXPERIMENTAL PRODUCTION OF 
APLASTIC ANEMIA AND BIOCHEMICAL STUDIES 
ON A CAUSATIVE AGENT 


(L. C. Card No. Mic 60-5151) 


Franklin Young, Ph.D. 
The University of Florida, 1960 


Aplastic anemia is a normocytic, normochromic 
anemia which commonly affects chickens and cattle, less 
often man, and may be produced experimentally in sheep, 
swine, and laboratory animals. Some causes of this 
disease are irradiation, chemicals, especially those con- 
taining a benzene ring and certain drugs and feeds. There 
also are many reported cases of idiopathic aplastic 
anemia in man and animals. For example, aplastic anemia 
in chickens is quite prevalent in all parts of the United 
States and the cause of it is still unknown. 

The present studies were conducted in an attempt to 
produce aplastic anemic chickens under laboratory condi- 
tion by feeding a high-energy diet with various levels of 
methionine and to study the role of this amino acid in 
hematopoiesis of normal as well as aplastic anemic ani- 
mals. Methionine was selected because it is the first 
limiting amino acid in the present-day commercial high- 
energy broiler diet. 

Four-day old male broiler chicks were fed a high- 
energy corn-soybean diet with three different levels of 
methionine. The highest level was equal to the level 
recommended by the Committee on Animal Nutrition of 
the National Research Council. In the two experiments 
conducted, it was demonstrated that a level of methionine 
intermediate between deficient and adequate levels per- 
mitted growth but failed to maintain hematopoiesis as 
indicated by significantly lower erythrocyte counts than 
those present in groups fed either the lower or higher 
levels of methionine. The possible explanation for the 
anemia produced is that the diet contained barely sufficient 
methionine for rapid growth and not enough for hemato- 
poiesis, the body’s most rapidly metabolizing system, to 
keep pace with the demand of rapid growth. 

Thrombocytopenia is one of the characteristic signs of 
aplastic anemia. No significant treatment effect on the 
thrombocyte counts of birds under various treatments in 
both experiments were demonstrated by the method em- 
ployed, therefore, it could not be determined whether or 
not the anemia was aplastic. 

Cultures of animal cells and microorganisms were 
chosen to study hematopoiesis because they can be 
manipulated readily in vitro. Results of studies in these 
systems were related to hematopoiesis by applying them 
to bone marrow cells in which incorporation of substances 
into the marrow was quantitated. 

S-(dichlorovinyl)-L-cysteine (DCVC), which may be 
the toxic factor in trichloroethylene-extracted soybean oil 


meal (TCESOM) and a compound known to be capable of 
inducing aplastic anemia in cattle and chickens was 
selected for in vitro tissue culture, microbiological, and 
bone marrow cell studies. 

It was demonstrated that DCVC at a concentration of 
7.5X10~* mg./ml. destroyed, within 48 hours, all cells in 
monolayer tissue cultures of bovine embryonic kidney 
cells. It also was demonstrated that DCVC at a concen- 
tration of 7.5X10~* mg./ml. totally inhibited the growth of 
Escherichia coli strain B and that this inhibition may be 











counteracted by 0.1 percent of beef or yeast extracts, the 
latter being at least ten times more effective than the 
former. Out of a total of fourteen amino acids tested, 
methionine, phenylalanine, and leucine were the most 
effective in protecting the organisms, especially at the 
lower concentrations. 

In the studies of calf bone marrow cell incorporation, 
it was demonstrated that DCVC was incorporated into the 
cells. The incorporation was not by adsorption. Methi- 
onine present in the incubating mixture increased the rate 
of incorporation of DCVC by marrow cells, suggesting that 
the interaction of these two compounds may occur within 
the cells. Microfilm $2.75; Xerox $6.20. 130 pages. 


CHEMISTRY, INORGANIC 


ION EXCHANGE REACTIONS IN 
CONCENTRATED STRONG ACID SOLUTIONS 


(L. C. Card No. Mic 60-5495) 


Robert H. Dinius, Ph.D. 
The Florida State University, 1960 


The primary objective of this investigation was to com- 
pare the equilibrium distribution of representative mem- 
bers of the lanthanide series of ions and the actinide ion 
americium between cation exchange resin systems of 
Dowex 50 and solutions of the halogen acids and perchloric 
acid as a function of the acid concentration. The relative 
order and trends of the distributions with respect to con- 
centration of the solution phase have been interpreted in 
terms of the following effects: (1) changes in the solvation 
state of the ion exchange resin phase with changes in con- 
centration of the equilibrating solution phase; (2) changes 
in the solvation shell of the exchanging ions with changes 
in concentration of the solution phase; (3) mass action 
effect of the hydrogen ion; and (4) reactions in the solution 
phase (such as complex ion formation) which compete with 
the resin for the exchangeable metal ion. 

The interdependence of the two phase system Dowex 
50--perchloric acid solutions were studied by isopiestic 
equilibration, separation and analysis of the equilibrated 
phases and a qualitative analysis of the N.M.R. spectra at 
various degrees of hydration. The interpretation of these 
data indicated that the ion exchange resin is analogous to 
a polyelectrolyte gel. 

The distribution between resin and solution phase for 
alkali and alkaline earth ions as a function of perchloric 
acid concentration provided information on the effect of 
changes in the hydration number of the cations. In low 
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acid concentrations, the relative distributions could be 
understood on the basis of the relative hydrated cation 
radii. As the concentration increased deviations from this 
correlation were observed which could be explained by the 
formation by the cations of coordination complexes with 
oxyanions. The distributions of the lanthanide ions and 
americium showed even greater deviations from propor- 
tionality to the hydrated radii of the ions as the concen- 
tration of the perchloric acid increased. 

The comparison of the distributions of the lanthanide 
ions between Dowex 50 and solutions of HC1O,, HCl, HBr 
and HI indicated that there was little tendency for these 
ions to form covalent complexes. Americium and the 
lanthanide ions behave very similarly; the small differ- 
ence in the behavior may possibly be attributed to differ- 
ences in the polarizability of the americium ion or toa 
greater tendency by americium for covalent bond forma- 
tion by utilizing 5f orbitals. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


KINETICS OF IRON OXIDE REDUCTION 
WITH HYDROGEN 


(L. C. Card No. Mic 60-5543) 


Edwin Pope Kawasaki, Ph.D. 
Case Institute of Technology, 1960 


The reduction of hematite by hydrogen above 560 C isa 
stepwise process, hematite — magnetite — wiustite — iron. 
During the first 75 per cent of reduction at all tempera- 
tures, countercurrent diffusion of hydrogen and water 
vapor was found to be the controlling mechanism. Rates 
of reduction are fitted by the equation 


dw _e 960 DXA , AP 
dt RT Ar 


where 


rate of oxygen loss, g per min 


= diffusivity, cm’ per sec 

= porosity of sample 

= labyrinth factor 

= gas constant, cm*-atm per g mol-deg K 
= absolute temperature, deg K 


P P 2 
= diffusion area, cm 


>a we ey we 
t] 


hydrogen pressure gradient between gas 
stream and reacting interface, atm per cm 
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IRREVERSIBLE AUTOXIDATION 
OF METAL CHELATES 


(L. C. Card No. Mic 60-6186) 


Morris Aaron Mendelsohn, Ph.D. 
University of Pittsburgh, 1960 


Results and mechanistic interpretations are presented 
of a systematic study of the effect of structure and condi- 
tions on the irreversible autoxidation of a series of metal 
chelates under pure oxygen at atmospheric pressure at 
about 100°C in phenyl ether as solvent. 

A novel apparatus for autoxidation studies is described 
which gives an error of about one per cent for initial rates 
and allows for preheating the oxygen, and the chelate solu- 
tion under nitrogen before commencing with the reaction. 
Provision is made for removal of the carbon dioxide and 
water by absorption as soon as they are formed so that 
back pressure does not interfere with measurements of 
oxygen consumption. 

After surveying the oxidation reactions of a wide 
variety of acetylacetonates and their derivatives under a 
broad range of conditions, one chelate, iron(II) acetyl- 
acetonate, was chosen for a thorough mechanistic study 
and manganese(III) acetylacetonate and iron(II) 3-methyl 
acetylacetonate for somewhat less detailed investigations. 

Main products of the autoxidation of iron(II) acetyl- 
acetonate and iron(II) 3-methyl acetylacetonate were 
water, carbon dioxide, diacetyl, acetic acid, and amorphous 
iron residues, approximating the formula FeC,H,O, for 
the acetylacetonate. Substitution of dibenzoylmethane for 
acetylacetone in the iron(II) chelate increased the rate of 
oxidation by a factor of 7.6 while use of benzoylacetone 
and 3-methyl acetylacetone increased the rates by 1.9 and 
1.07 respectively. Use of dipivaloylmethane, 3-phenyl 
acetylacetone, and 3-benzyl acetylacetone rendered the 
chelates inert to oxidation under our conditions. Substitu- 
tion of deuterium for the hydrogen on the 3-carbon atoms 
of acetylacetone had no apparent effect on the oxidation 
characteristics. 

Variation of the metal in a series of acetylacetonates 
gave in decreasing order of rates: V(III)> Ce(IV)> Ni(II) 
> Mn(III)> Fe(II) > Co(II) > Co({III)> Th(IV). The fol- 
lowing chelates were inert under these conditions: Al(III), 
Zr(IV), Be(II), Cr(II), In(I) and Ga(II). 

The autoxidation characteristics of iron(III) acetyl- 
acetonate were found to be much different than those of 
classical autoxidations of organic compounds. Classical 
free radical initiators acted as potent inhibitors while 
most inhibitors had no effect on the rate of oxidation. 
Highly unusual kinetic results were found, Rates of oxida- 
tion were proportional to the square root of chelate con- 
centration and almost independent of oxygen pressure. 

Even though the results obtained from these studies 
indicated that the mechanism of the autoxidation of iron(II) 
acetylacetonate is unorthodox, we found that they were 
consistent with a quite simple interpretation. 

A mechanism was postulated which involves an initial 
equilibrium between iron(II) acetylacetonate and iron(II) 
acetylacetonate plus a peroxide radical intermediate which 
is stable towards oxygen. The peroxide radical rear- 
ranges thermally to give an acetylacetonyl radical which 
is then attacked by oxygen to give a peroxy radical. The 
products of the reaction can be accounted for by a step 
involving combination of two peroxy radicals to yield 
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2,3,4-pentanetrione which is then rapidly oxidized. Reac- 
tions involving the fate of the iron(II) acetylacetonate were 
also postulated. The detailed mechanism accounts for the 
effect of the metals and of the variations in ligand struc- 
ture, the kinetic results, the unusual behavior of the free 
radical initiators and inhibitors, and the products of the 
reaction including the puzzling appearance of diacetyl. 
Differences between classical autoxidation behavior and 
that encountered here are presented and interpreted. 

In addition to the theoretical implications the results 
are applicable to various practical problems. They indi- 
cate possible effects of metal chelate additives in organic 
polymers when exposed to oxidative conditions at elevated 
temperatures. The findings presented here should provide 
valuable information regarding the design of thermally 
stable chelate polymers. 

Microfilm $2.75; Xerox $7.80. 166 pages. 


THE CHARACTERIZATION OF 
TRIETHYLPHOSPHATE AND 
TRIBUTYLPHOSPHATE AS 

POLAROGRAPHIC SOLVENTS 


(L. C. Card No. Mic 60-5324) 


George Hugo Splittgerber, Ph.D. 
Kansas State University, 1960 


Non-aqueous media have been studied extensively in 
recent years as polarographic solvents. A resume of the 
literature on this work, especially that dealing with the 
analysis of metal ions, is included in this thesis. Solvents 
which were investigated by other workers include various 
mono- and polyhydric alcohols, formic and acetic acids, 
polyethyleneglycol ethers, acetonitrile, formamide and 
acetamide and some of their N-alkyl substituted deriva- 
tives. One reference was found on the use of tributylphos- 
phate solutions with a high-sensitivity polarograph. 

The purpose of the present work was to determine 
whether or not trialkyl phosphates could be used as 
polarographic solvents with an unmodified commercial 
polarograph, and if so, to find a suitable electrode-elec- 
trolyte system for the work. The alkyl phosphates are 
excellent solvents for both metallic salts and organic 
compounds (the tributyl ester has been used extensively 
for extracting metallic salts from aqueous solution), so 
that the development of a polarographic method using these 
liquids would permit future work on polarographic analy- 
sis, amperometric titrations, and studies of metal com- 
plexing in these media. 

The apparatus used by the present author included a 
Sargent XXI Polarograph, a dropping mercury indicator 
electrode, and a silver-wire reference electrode -- an 
internal electrode was found necessary to obtain well- 
formed polarographic waves with the Sargent instrument. 

Three satisfactory solvent systems were found: tri- 
ethylphosphate, a mixture of tributylphosphate and 
N-methylacetamide, and a mixture of triethyl- and tri- 
butylphosphates. The best supporting electrolyte found 
-- the one giving the lowest cell resistance and the best- 
formed waves -- was anhydrous magnesium perchlorate. 
No literature reference was found for the previous use of 
either of these solvents or of the supporting electrolyte. 





It was determined that the half-wave potentials obtained 
with a new silver reference electrode shifted to more 
negative values until five or six polarograms had been 
obtained with the electrode, after which reproducible 
half-wave potentials resulted. 

After the solvent - electrode - electrolyte system had 
been selected, half-wave potentials and diffusion currents 
were obtained for the following substances at one or more 
concentrations ranging from 1 x 107° to 2 x 107? M; 
Cd(NO2z)2°4 H20, Co(ClO,).°6 H,O, CuCl, (anhydrous), 


Cu(C 2Hs;O2)2°H20, Cu(NO3) 2°6 H20O, Cr(ClO,)3°6 H20, 
Fe(C10,)2°6 H,0O, Fe(NO3;)3°6 H20, Mn(C10,) 2°6 H20O, 
Ni(C10,).°6 H2O, Pb(C10,).°3 H,O, Th(NO,).°4 H,O, 


UO2(NOs) 26 H20, Zn(C10,).°6 H.O, anthracene, benzil, 
and o-nitrophenol. For each substance studied over a 
range of concentrations, the half-wave potentials shifted 
to more negative values at lower concentrations. Such 
behavior is frequently encountered with irreversible elec- 
trode reactions. Plots of voltage versus the logarithm of 
I/(Iqa - I) for these substances disclosed that all electrode 
reactions were irreversible. 

Wave heights (diffusion currents) for most substances 
used were proportional to concentration; when deviations 
from linearity occurred, they were of a minor nature. 

Most of the metal salts studied were hydrates, so the 
systems analyzed were not truly anhydrous ones. The 
effect of the presence of small amounts of water on half- 
wave potentials and on wave heights was determined by 
adding small increments of water to a triethylphosphate 
solution of a reducible metal ion. The effects were 
negligible. 

Freshly prepared solutions of Cr(Cl10,);°6 H.O in 
triethylphosphate exhibited a marked shift in half-wave 
potentials to more positive values as the solutions aged. 
The rate of this change was rapid at first, then slowed 
until a constant E; /2 value was reached after about eleven 
hours. The phenomenon was attributed to a gradual change 
in the hexahydrate of Cr(Cl1O,); to a triethylphosphate 
complex. The other salts and the organic compounds 
analyzed had E,/2 values which were independent of the 
age of the solution. 

Analyses of mixtures of metal ions were found to be 
feasible if the half-wave potentials of the ions were widely 
enough separated. 

Tributylphosphate extracts of metal salts from aqueous 
solutions were analyzed directly by adding N-methyl- 
acetamide to the extract to give a solution with an in- 
creased dielectric strength, and adding Mg(C1lO,). as the 
supporting electrolyte. 

Microfilm $2.75; Xerox $5.00. 100 pages. 
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AROMATIC AMINATION WITH 
HYDROXYLAMINE-O-SULFONIC ACID 
AND HYDROXYLAMMONIUM SALTS 


(L. C. Card No. Mic 60-5528) 


Robert Putnam Bennett, Ph.D. 
Case Institute of Technology, 1960 


A study was made of the direct amination of aromatic 
compounds with hydroxylamine-O-sulfonic acid, various 
hydroxylammonium salts, and hydrazoic acid in the 
presence of Lewis acid catalysts. Particular attention 
was directed to accurate determination of the isomer 
distribution of the aromatic products as a means of 
clarifying the reaction mechanism. All of these agents 
aminated toluene producing a mixture of toluidine iso- 
mers. The observed isomer distributions, as determined 
by quantitative infrared analysis, indicate electrophilic 
substitution, and are in marked disagreement with pre- 
vious reports. 

Hydroxylamine-O-sulfonic acid also aminated chloro- 
benzene to yield chloroaniline composed predominantly of 
ortho and para, with a relatively high proportion of meta 
isomer. 

Hydrazoic acid gave toluidine with an isomer distribu- 
tion very similar to that from hydroxylamine-O-sulfonic 
acid. 

The Selectivity Factor, S¢, for the various aminations 
points to a relatively “active” attaching species. The 
value of Sf was found to vary with the nature of the acid 
portion of the hydroxylammonium salts. It is proposed 
that the amination reaction proceeds by way of a concerted 
mechanism. 

In the presence of boron trifluoride, N-benzoyloxy- 
piperidine reacted with phenol to form, exclusively, the 
ortho isomer of N-hydroxyphenylpiperidine, but did not 
aminate toluene. 

A comparison of amination with other electrophilic 
aromatic substitution reactions is also included. 

Microfilm $2.75; Xerox $4.80. 92 pages. 


REACTIONS AND REARRANGEMENTS 
OF ALLYL-C** COMPOUNDS 


(L. C. Card No. Mic 61-83) 


Clemens Rainer Anton Berger, Ph.D. 
University of Illinois, 1960 


In the preparation of allyl chloride-1-C**, its reduction 
by lithium aluminum hydride, and alkylation with sodium 
diethylmalonate, a non-rearranging Syj2 mechanism was 
observed. A direct C-alkylation was found in the reaction 
between allyl chloride-1-C’* and 2,4-dimethylphenol under 
controlled conditions. 

The stability of allyl bromide-1-C’* was tested under a 
variety of conditions. 

Allyl-C** Grignard reagents, after cleavage with water 
or phenylacetylene, yielded propene-C** with the label 
distributed evenly between the end carbon atoms of the 
allyl group. 





A number of solvolysis reactions carried out with allyl 
chloride-1-C** in ethanol, ethanol-sodium ethoxide, 50 per 
cent aqueous ethanol, silver hydroxide-water, silver 
acetate-acetic acid and moist formic acid demonstrated 
the greater dependency of the allyl system on changes of 
solvent nucleophilicity than changes in ionizing power. 

The deamination of allyl amine-1-C** in nitrous acid- 
acetic acid appears to follow a Sj2 pathway, while the 
diazotiation in aqueous nitrous acid does not occur ex- 
clusively by an Sn1 mechanism. 

In the Appendix are described hydrogenolysis reactions 
of ketones and alcohols accomplished with the aid of a 
mixed hydride, lithium aluminum hydride-aluminum 
chloride. Microfilm $2.75; Xerox $5.00. 100 pages. 


STUDIES ON THE SYNTHESIS OF 
NAPHTHO-(1',9' ,8' ,bc) THIAPYRAN, 
ACENAPHTHENE-(5' ,5a',6',bc) THIAPYRAN AND 
ACENAPHTHYLENE(5' ,5a' ,6' ,bc) THIAPYRAN. 


(L. C. Card No. Mic 60-5957) 


Frank Gottfried Borgardt, Ph.D. 
University of Washington, 1960 


Chairman: Arthur G. Anderson, Jr. 


The objective of this research was to achieve the syn- 
thesis and investigate the properties of acenaphthylene- 
(5' ,5a' ,6',bc)thiapyran, and to compare these properties 
with those of the iso-7-electronic hydrocarbon aceplei- 
adylene. It was also desired to compare the properties of 
the acenaphthylenethiapyran with those of naphtho- 
(1',9',8',bc)thiapyran to determine if as large differences 
existed between them as exist between acepleiadylene and 
pleiadiene. 

Various conditions were tried to effect a peri- cycli- 
zation on a model compound, 1-naphthylmercaptoacetalde- 
hyde diethylacetal (prepared in four steps from naphtha- 
lene). Reaction with hot polyphosphoric acid or refluxing 
with stannic chloride in chloroform formed the £-cyclized 
compound, 6,7-benzothianaphthene. However, with liquid 
hydrogen fluoride a compound was obtained which had the 
correct molecular weight and combustion analysis for 
naphtho-(1' ,9',8',bc)thiapyran, but whose properties were 
entirely different from those reported by Tilak for this 
same compound. All the evidence obtained, including 
NMR, pointed to the fact that the compound obtained in 
the present work was the desired thiapyran. 

Due to the unexpected conflict between the results of 
the author’s studies and those of Tilak which arose in the 
peri- cyclization effected by liquid hydrogen fluoride, it 
was felt that an unequivocal synthesis of the desired 
tetracyclic ring system, using a blocking group on the 
4-position of a 5-thio substituted acenaphthene, should be 
attempted. Conversion of the known 5-hydroxy-2a,3,4,5- 
tetrahydroacenaphthene (prepared in six steps from 
indene) to the 5-chloro- derivative was effected with an- 
hydrous hydrogen chloride in ether. Displacement of the 
chlorine atom by mercaptoacetic acid gave the expected 
2a,3,4,5-tetrahydroacenaphthene-5-mercaptoacetic acid. 
The acid chloride derivative of this acid was cyclized by 
treatment with stannic chloride and gave the desired 
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tetracyclic ring system. Unfortunately this method could 
not be further explored as unexplained difficulties with 
one of the reactions made the preparation of further ma- 
terial unfeasible. 

The attempted displacement of the acetylamino group 
from 4-nitro-5-acetylaminoacenaphthene (prepared in four 
steps from acenaphthene) with various mercaptides gave 
no definitive results. The attempted formation of a sulfone 
from the unstable sodium 5-acenaphthenesulfinate (pre- 
pared in three steps from acenaphthene) by reaction with 
chloroacetaidehyde diethylacetal also failed. 

Oxidation of 5-acenaphthenemercaptoacetic acid (pre- 
pared in three steps from acenaphthene) with excess 
hydrogen peroxide in boiling acetone led to the formation 
of the sulfoxide instead of the expected sulfone. Treatment 
of this sulfoxide acid under various cyclizing conditions 
led to the formation of only small amounts of various 
ill-defined products. Attempted bromination of 5-thioace- 
naphthenol and ethyl 5-acenaphthylmercaptoacetate did not 
give the corresponding 4-bromo derivatives. 

Since no other feasible route using a blocking group 
could be devised, it was decided that the cyclization of 
5-acenaphthylmercaptoacetaldehyde diethylacetal (pre- 
pared in four steps from acenaphthene) should be at- 
tempted. From the reaction with hot polyphosphoric acid 
there was obtained the 8-cyclized isomer, acenaphthene- 
(5',4',b)thiophene. With cold liquid hydrogen fluoride the 
desired isomer, acenaphthene-(5',5a',6',bc)thiapyran, was 
obtained. Of the attempted dehydrogenations a reaction 
with chloranil in xylene gave a compound which, it was 
hoped, was the acenaphthylenethiapyran. The data obtained 
in the effort to characterize the substance showed it was 
not the product wanted, and its identity was not deter- 
mined. Microfilm $2.75; Xerox $5.40. 106 pages. 


THE SYNTHESIS AND CHEMISTRY OF 
DI- AND TETRAHYDROTHIOPHENES 


(L. C. Card No. Mic 60-6477) 


Francis Earl Brown, Ph.D. 
Tulane University, 1960 


Chairman: T. B. Crumpler 


In an attempt to find a general synthetic route to the 
preparation of 3-aryl- or 3-alkyl-2,3-dihydrothiophene 
1,1-dioxides, two new basic routes to 3- and 3,4-substi- 
tuted tetrahydrothiophene 1,1-dioxides are described. 

3-Phenyl-4-hydroxytetrahydrothiophene 1,1-dioxide 
was prepared by two independent methods. The first 
method involved the preparation and cyclization of 
a-carboethoxy-8-phenylcarboethoxymethylethylsulfide to 
2-carboethoxy-3-phenyl-4-ketotetrahydrothiophenes. 
Hydrolysis and subsequent decarboxylation of the 8-keto- 
ester gave 3-phenyl-4-ketotetrahydrothiophene which was 
reduced to 3-phenyl-4-hydroxytetrahydrothiophene with 
sodium borohydride. Oxidation of 3-phenyl-4-hydroxy- 
tetrahydrothiophene to 3-phenyl-4-hydroxytetrahydro- 
thiophene 1,1-dioxide was accomplished using hydrogen 
peroxide. 

The second and easier method of preparing 3-phenyl- 
4-hydroxytetrahydrothiophene 1,1-dioxide involved the use 





of the product from the epoxidation of 2,5-dihydrothiophene 
1,1-dioxide. The epoxide, 3,4-epoxytetrahydrothiophene 
1,1-dioxide, was reacted with phenylmagnesium bromide, 
the first known reaction of this type, to produce, after 
hydrolysis, 3-phenyl-4-hydroxytetrahydrothiophene 1,1- 
dioxide. The physical properties of the latter were found 
to be identical to the compound prepared via the cycliza- 
tion route. The structure was proven by derivatives and 
elemental analyses. 

A solid cyclization product was isolated from the 
cyclization of a-carboethoxy-8-phenylcarboethoxymethyl- 
ethylsulfide and found to be resistant to ester hydrolysis. 

Using a similar procedure to that used in preparing 
3-phenyl-4-hydroxytetrahydrothiophene, 3-methyl-4- 
hydroxytetrahydrothiophene was prepared. The inter- 
mediate 3-methyl-4-ketotetrahydrothiophene was reduced 
in 61% yield to the corresponding carbinol using sodium 
borohydride. The structure of this carbinol was estab- 
lished by esterification formation of a phenylurethan, and 
by formation of the corresponding chloride. The latter 
was oxidized to 3-methyl-4-chlorotetrahydrothiophene 
1,1-dioxide. 

The reduction of the 3-ketotetrahydrothiophene system 
to the 3-hydroxytetrahydrothiophene system was the first 
successful transformation of this type. 

Conclusive evidence was presented that 3,4-epoxytetra- 
hydrothiophene i,1-dioxide, (m.p. 130°) prepared from the 
dehydrohalogenation of 3-bromo-4-hydroxytetrahydrothio- 
phene 1,1-dioxide, is a polymorphic form of the epoxide 
(m.p. 160°) formed from the performic acid oxidation of 
2,5-dihydrothiophene 1,1-dioxide. 

Also, evidence which indicated that 3-phenyl-4- 
hydroxytetrahydrothiophene 1,1-dioxide existed in poly- 
morphic forms was presented. 

Several attempts to dehydrate 3-methyl-4-hydroxy- 
tetrahydrothiophene were for the most part unsuccessful. 
Elemental analysis and infrared data supported the fact 
that a dihydrothiophene system was realized. 

Attempted alkaline hydrolysis of a-carboethoxy-f- 
phenylcarboethoxymethylethylsulfide resulted in the 
splitting of the C-S bond and formation of thioglycollic 
acid. A similar treatment of ethylatropate resulted in the 
formation of phenylacetic acid. 

Microfilm $2.75; Xerox $5.40. 109 pages. 


A MECHANISTIC STUDY OF 
ACETAL HYDROLYSIS 


(L. C. Card No. Mic 60-5959) 


Darrell William Brownaweli, Ph.D. 
University of Washington, 1960 


Chairman: Dr. W. M. Schubert 


The hydrolysis of methylal has been reinvestigated by 
a dilatometric kinetic method. The hydrolysis rate con- 
stants previously reported by F. A. Long are shown to be 
of doubtful validity for three reasons.’ One, for the con- 
centration of acetal used in the dilatometric study, 0.23 M, 
the acidity of the medium increases by roughly 0.1 H, 
units; this by itself leads to an error in Kop, of approxi- 
mately 30%. Two, it is shown that at the end of the 
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hydrolysis reaction the concentration of hemiacetal is 
approximately 21% of the initial concentration of acetal. 
This leads to a nonlinear relationship between the change 
in volume and the disappearance of acetal. Three, the 
second step of the mechanism which has been assigned to 
the hydrolysis, and which is given below, is shown to be 
partially reversible. Since Kops is a function of kforwarg 
Plus Kreverse, this will give a larger kops. All three 

of these factors affecting kop, are the result of the need 


H 
| 
H. O-CH; H 0O-CH, 
cf + BH* = i -4 , aoe 
H’ ‘O-CH; H ‘O-CH; 
H 
H O-CH H 
‘c7®  * slow =‘ + CH, OH 
H’ ‘O-CH, H’ ‘O-CH; 
H H 
‘c® fast Ye + Ho 
H’ ‘O-CH, H’ 


to use a large initial concentration of acetal for a suffi- 
cient volume change to use the dilatometric method. 
A method for following the formation of formaldehyde has 
been proposed which requires 20% of the initial concentra- 
tion of methylal used in the dilatometric study. This 
method consists in hydrolyzing methylal in the presence 
of o-nitroaniline and following spectrally the formation of 
anil from the reaction of o-nitroaniline with formaldehyde. 
This reduces the relative concentration of hemiacetal at 
the end of the hydrolysis, from 21% to 4.6%, and also 
reduces both the change in acidity during the reaction and 
the amount of reversal in step 2. 

Microfilm $2.75; Xerox $5.00. 97 pages. 


AROMATIC AMINATION 
WITH ALKYLHYDROXYLAMINES 


(L. C. Card No. Mic 60-5536) 


Joel Lindsley Foote, II, Ph.D. 
Case Institute of Technology, 1960 


The objectives of this study were to (a) effect aromatic 
amination with alkylhydroxylamines, (b) determine the 
mechanism involved and (c) investigate other selected 
candidates for their activity as aminating agents. 

Various alkylhydroxylamines were investigated as 
aminating agents in the toluene-aluminum chloride sys- 
tem. The yields of aromatic amine decreased with 
increasing alkyl substitution on nitrogen. The orientation 
of substitution was predominantly ortho-para with a rela- 
tively high percent meta. The mechanism of the reaction 
is discussed in terms of aromatic substitution by an 
electrophilic species of considerable activity. 

Chloro- and bromobenzene, as well as phenol, were 
aminated by hydroxylammonium chloride in the presence 
of aluminum chloride. Chlorobenzene gave a higher 
ortho-para ratio than did toluene. 

N-Chloramines aminated toluene in low yields and with 











predominant meta orientation. Hydrazine type compounds 
were found to be inactive as aminating agents for aromatic 
compounds. Microfilm $2.75; Xerox $3.00. 56 pages. 


THE BAEYER-VILLIGER OXIDATION 
OF BICYCLIC KETONES 


(L. C. Card No. Mic 61-10) 


Elliott Frauenglass, Ph.D. 
Cornell University, 1960 


In an effort to case additional light on the course of the 
Baeyer-Villiger oxidation of cyclic ketones to lactones, 
the peracetic acid oxidations of bicyclo[2.2.1] heptanone-2 
(1), bicyclo[2.2.2] octanone-2 (II) and bicyclo[2.2.2] octen- 
5-one-2 (III) were investigated. 


aA ES 


The two possible lactones which might arise from I 
were synthesized as shown below. Peracetic acid oxida- 
tion of I, either in buffered medium or in the presence of 
a strong acid catalyst, gave lactone IV, corresponding to 


bridgehead migration, free of V. 
1) [@,), 2... B& 
IV 


‘\ ts ‘\ Bry 
CH(CO.C.Hs).2 CH,CO,H Ac 


1) NaBH,-AICl 
V 


Oo 
——— 
O.C.H; 


Similarly, II was oxidized to VI, the structure of which 
was proven by hydrolysis to give cis-4-hydroxycyclo- 
hexylacetic acid (VII). 


OH 
, a glee ee 
VI val 


CH,CO,H 


Finally, Ill gave rise to the rearranged lactone 
VII, whose structure was established on the basis of 
physical evidence and the results of catalytic hy- 


drogenation. 
=— (GL 
Vi 


A comprehensive reaction scheme has been proposed 
to account for these and related Baeyer-Villiger oxida- 
tions. Microfilm $2.75; Xerox $4.60. 89 pages. 
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THE CHEMISTRY OF 
2,5-DIARYL-1,4-DIT HIADIENES. 


(L. C. Card No. Mic 60-5182) 


Edwin Tuan Harper, Ph.D. 
University of Minnesota, 1959 


1. The first unsymmetrically substituted 2,5-diaryl- 
1,4-dithiadienes have been prepared: 2-p-methoxyphenyl- 
5-phenyl-1,4-dithiadiene (III) and 2-p-nitrophenyl-5- 
phenyl-1,4-dithiadiene (XVI). 


die od 


2. An improved procedure has been developed for the 
conventional synthesis of symmetrical 2,5-diaryl-1,4- 
dithiadienes by the hydrolysis of Bunte salts, and the 
hydrolysis of substituted phenacyl xanthates has been found 
of little synthetic value for these heterocycles. 

3. The first unsymmetrically substituted 2,4-diaryl- 
thiophenes have been synthesized: 2-p-methoxyphenyl-4- 
phenylthiophene (IV) and 2-phenyl-4-p-methoxyphenyl- 
thiophene (V). The syntheses proceeded from the hitherto 
unknown 1-p-methoxyphenyl-3-phenyl-2-butene (XXII) and 
1-phenyl-3-p-methoxyphenyl-2-butene (XXIII) by the reac- 
tion shown in the following equation. 





IV, R= OCHs, R'=H 
V, R= H, R'= OCH; 


XXII, R= OCH;, R'=H 

XXIII, R = H, R' = OCH, 
4. The pyrolysis and oxidation of 2-p-methoxyphenyl- 

5-phenyl-1,4-dithiadiene (III) have been shown, by an 


infrared spectroscopic analysis, to lead to nearly equi- 
molar mixtures of the thiophenes IV and V. 


OCHs 








5. The failure of the methoxy group to strongly in- 
fluence the product distributions in these two reactions 
has led to the following conclusions: (1) resonance in- 
volving expansion of the valence electron shell of sulfur 
(sulfur 3d-carbon 2p orbital overlap) is of little impor- 
tance in 2,5-diaryl-1,4-dithiadienes; (2) the pyrolysis 
reaction probably proceeds by a free radical mechanism. 

6. The first acid catalyzed conversion of a 2,5-diaryl- 
1,4-dithiadiene to a 2,4-diarylthiophene has been ob- 
served. 





OCH; 
H2SO4 
x | CH;COOH 





CH,0O CH,O 





XV 
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SYNTHESIS AND PROPERTIES OF CERTAIN 
1™-EXCESSIVE HETEROLOGS OF AZULENE 


(L. C. Card No. Mic 60-5965) 
William Frank Harrison, Ph.D. 
University of Washington, 1960 
Thesis Chairman: Arthur G. Anderson, Jr. 


The syntheses of cyclopenta[c]thiapyran (I) and 
2-phenyl-2-pyrindine (II), each in nine steps from diethyl 
adipate, have been achieved. Both I and II have structures 
which are formally iso-7-electronic with that of the non- 
alternant aromatic hydrocarbon, azulene. 


oe 
SX %ph 


I Il 





These syntheses were carried out as follows. The 
diethyl ester of cyclopentane-1-carboxy-2-acetic acid was 
reduced to 8-(2-hydroxymethylcyclopentanyl)-ethyl alcohol 
with lithium aluminum hydride. The dialcohol was con- 
verted to B-(2-bromomethylcyclopentanyl)-ethyl bromide 
with phosphorus and bromine. Treatment of the dibromide 
with sodium sulfide produced octahydrocyclopenta|c]thia- 
pyran while treatment of the dibromide with aniline and 
sodium carbonate afforded 2-phenyl-2-perhydropyrindine. 
The products of these reactions were dehydrogenated in 
the vapor phase over a Pd-C catalyst to give land Il. Evi- 
dence for the structures of I, II and the corresponding 
perhydro compounds was obtained. 

Comparison of the ultraviolet and visible spectra of 
I, I and azulene shows that many of the electronic transi- 
tions of the two heterocyclics closely resemble those of 
azulene. 

The aromatic character of I was demonstrated by its 
susceptibility to electrophilic substitution. 


R 
ll, R=Cl 
Bh IV, R=SCN 
‘ V, R=Br 
XY JS: vi, R=COCH; 
R 





Reaction of I with N-chlorosuccinimide in benzene gave 
a dichloro substitution derivative (III). Treatment of I with 
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thiocyanogen in carbon tetrachloride produced a dithio- 
cyano product (IV). The dibromo compound (V) was 
formed by the reaction of I with N-bromosuccinimide in 
benzene. Acetylation of I with an acetic anhydride, stannic 
chloride mixture gave a diacetyl derivative (VI). The 
reaction of I with tetranitromethane afforded only a mono- 
nitro substitution product (VII). Treatment of I with 
phenyldiazonium fluoborate in methanol gave a mono- 
phenylazo derivative (VIII). Chlorination of the mono- 
nitro substitution product (VII) with N-chlorosuccinimide 
gave a monochloro-mononitro product (IX), which could 
also be formed from the reaction of III with silver nitrite. 
An argument is presented that the latter conversion in- 
volves a carbeneonium ion intermediate. 

Strong evidence for 5,7-substitution was found by 
comparing the NMR spectra of III and IV with that of L 
By analogy, the other disubstitution products were assumed 
to be substituted also in the 5 and 7-positions. It is not 
known if VII, VIII and IX are pure isomers or mixtures. 

It is suggested that monosubstitution in the 7-position 
should predominate. 

The position of the longest wave length absorption in 
the visible spectra of substituted cyclopenta[c]thiapyrans 
(A*) varies with the nature of the substituent. The shift of 
* from that of the parent system is qualitatively similar 
in magnitude and direction to the shifts observed in simi- 
larly substituted azulenes. A case is cited in which 
5,7-substituents on I show a simple additive effect on A*. 

The contribution of charge separated structures to the 
ground state has been found to decrease in the order 
Il >I>azulene. This order is reflected in the NMR 
spectra and basicities of the parent systems, and in the 
relative carbonyl stretching frequencies of the diacetyl 
derivatives of I and azulene. 

Both I and II are protonated in strong acid. A compari- 
son of the NMR spectra in concentrated sulfuric acid and 
deuterosulfuric acid solutions suggests that equilibrium 
protonation predominates on the 5- and/or 7-positions. 

It is suggested that protonation at the 7-position pre- 
dominates. 

Both I and II are reasonably stable in strong acid and 
strong base but at intermediate acidities rapid decompo- 
sition to polymeric material occurs. This is interpreted 
as evidence for a decomposition mechanism involving base 
attack on the protonated ring system. 

Proton exchange at the 1,3-positions of I has been 
found to occur in solutions of potassium t-butoxide in 
deuterium labeled t-butyl alcohol. This is interpreted 
either as evidence for nucleophilic attack occurring at 
other than the 1- and 4-positions or the occurrence of 
direct proton abstraction at the 1- and 3-positions. 

Proton exchange at the 1-,2-,3-,5- and 7-positions of 
azulene was found to occur in solutions of potassium 
t-butoxide in deuterium labeled t-butyl alcohol. In this 
case, exchange is thought to occur through the 4-position 
adduct anion. 

Preliminary studies directed toward the synthesis of 
2-methyl-2-pyrindine and cyclopenta[c]pyran are de- 
scribed. Microfilm $2.75; Xerox $7.00. 149 pages. 





THE CHEMISTRY OF 
SOME NEW FUNCTIONAL DERIVATIVES 
OF FERROCENE 


(L. C. Card No. Mic 60-6372) 


John Frederic Helling, Ph.D. 
The Ohio State University, 1960 


Nitroferrocene has been prepared in 2 per cent conver- 
sion by addition of dinitrogen tetroxide in ethyl ether at 
-70° to ferrocenyllithium in ethyl ether at -70°. The 
structure was established by catalytic hydrogenation to 
aminoferrocene, with Raney nickel as catalyst. Reduction 
of nitroferrocene with lithium aluminum hydride gave 
aminoferrocene and azoferrocene. Several unsuccessful 
routes to nitroferrocene are described. The infrared and 
ultraviolet spectra of nitroferrocene are given. 

Grignard reagents have been prepared by controlled 
reactions of magnesium with chloroferrocene, bromo- 
ferrocene, iodoferrocene, and 1,1'-dibromoferrocene, 
respectively, in tetrahydrofuran. Effective techniques 
involving methyl iodide and ethylene bromide have been 
developed. Ferrocenyl Grignard reagents decompose at 
elevated temperatures to give ferrocene and biferrocenyl. 
Ferrocenylmagnesium bromide reacts with cobaltous 
chloride to give biferrocenyl in 80 per cent conversion. 
These coupling and reduction reactions may be attributed 
to ferrocenyl radicals. 

Similarly, iodoferrocene and butyllithium yield ferro- 
cene, biferrocenyl, and ferrocenyllithium. Iodoferrocene 
reacts with sodium amide in liquid ammonia to give 
azoferrocene. 

Improved modifications of published synthesis of iodo- 
ferrocene and ferrocenylboronic acid are described. 

Microfilm $2.75; Xerox $3.00. 56 pages. 


PART I. THE MECHANISM OF THE 
CINENIC ACID REARRANGEMENT. 
PART Il. THE DEAMINATION OF 
11-AMINOPREGNANES. 
APPENDIX. THE SYNTHESIS OF SCHIFF BASES 
FROM 11-AMINOPREGNANES. 


(L. C. Card No. Mic 61-21) 


Ho-Chien Hwang, Ph.D. 
Cornell University, 1960 


Part I 


In 1908 when Rupe’ treated a-cinenic acid(I) with con- 
centrated sulfuric acid, he obtained as the major product 
a rearranged structure, geronic acid(I]). 


% sane (m1) 
»ga— 30, 


Rupe postulated a mechanism for the formation of (II) 
which is now known to be erroneous.” 
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More recent study has shown that the over-all reaction 
involves carboxyl transfer rather than methyl transfer. 
A series of steps involving the loss and subsequent re- 
capture of carbon monoxide is suggested in this thesis to 
account for the carboxyl group transfer characteristic of 
the cinenic acid rearrangement (I— II). The new mecha- 
nism is shown below. 
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The participation of carbon monoxide is indicated by an 
experiment in which the rearrangement, carried out in the 
presence of excess carbon monoxide, gave a significantly 
increased yield of geronic acid(II). Rearrangement in the 
presence of C’* labeled carbon monoxide yielded labeled 
geronic acid. 

On the basis of appropriate control experiments and 
the experimental results discussed above, it may be con- 
cluded that the incorporation of external carbon monoxide 
is a key feature of the cinenic acid rearrangement, and is 
intimately connected with the rearrangement process 
itself. 


Part I 


Dauben® and Mills* have carried out extensive investi- 
gations in the deamination of 1- and 2-aminodecalins. The 
results of their findings lead to the generalization that 
equatorial amines yield equatorial alcohols (retention of 
configuration) with little or no olefin formation, while 
axial amines yield large amounts of olefin together with 
a small amount of alcohol which is predominantly equa- 
torial (inverted). 

However, Shoppee® showed that while deamination of 
saturated steroidal equatorial amines yields the appro- 
priate equatorial alcohols with retention of configuration, 
the axial steroidal amines can react with retention of con- 
figuration to yield the axial alcohols. 

The purpose of this second part of thesis was to extend 
the study of steroidal amine deaminations, in the hope of 
better understanding the factors controlling product struc- 
tures and stereochemistry. 

11 a-Aminopregnane-3 a,208-diol(III), 11 8-amino- 
pregnane-3 a,208-diol(IV) and 11a-aminopregnane-3 a, 

17 a,208-triol(V) were synthesized and used as the starting 
materials for the investigation of the deamination reaction. 
The nitrous acid deamination of (III) produced 88% of 

the elimination product,A’ (“)-pregnene-3 a, 20 8-diol(VI) 
and 12% of pregnane-3a,11a,208-triol(VII). The epimeric 
amine, (IV) however, gave exclusively the elimination 
product,A%"")-pregnene-3 a,208-diol(VII). The deamina- 
tion of (V) yield exclusively the elimination product, 
A*(")-pregnene-3 a,11a,208-triol(VII). 

On the basis of the results described, it may be con- 
cluded that the generalization cited both by Dauben and 
Shoppee that the deamination of equatorial amines gives 
exclusively equatorial alcohols is not always valid. Thus, 





in two cases, 11a-amino steroids (equatorial NH.) gave a 
A°(4)_olefin as the major product. These results may be 
rationalized by assuming that deamination reactions of the 
above mentioned 11-amino pregnanes proceeds through an 
unimolecular mechanism. It may be concluded that steric 
factors in the environment of the amino group play a very 
important role in determining the course of nitrous acid 
deamination. 


Appendix 


The acetone Schiff bases in the 11-aminopregnane 
series can be synthesized with great ease by treating the 
amino compounds with acetone. In this reaction, no added 
acid catalyst was required. 
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THE NUCLEOPHILIC ADDITION OF 
THE HYDROGEN HALIDES 
TO FLUOROHALOOLEFINS 


(L. C. Card No. Mic 61-14) 


Heinz Frank Koch, Ph.D. 
Cornell University, 1960 


The present work was undertaken to study the addition 
reactions of HBr, HCl and HI with a variety of fluoro- 
haloolefins containing a CF2= group under conditions 
favorable to a nucleophilic reaction, Reactions were 
carried out under homogeneous conditions with acetic acid 
solutions of LiX or HX. For all the olefins studied except 
CF.,=CHF the halide ion becomes bonded exclusively to 
the CF,= carbon atom. Table I summarizes typical 
results obtained. 

The following general mechanism is supported by the 
experimental evidence. 


X” + CF,=CYZ — [CF,XCYZ] 


[CF,XCYZ] + CH,CO,H — CF,XCHYZ + CH;COz 
where: 
X” may be Br’, Cl” or I" 


Y and Z may be -F, -Cl, -Br, -CF; 


The addition of HBr occurred at a comparable rate with 
either LiBr or HBr in acetic acid. The orientation of 
addition is consistent with that observed for the other 
nucleophilic reactions of fluorohaloolefins. The following 
fluoroperhaloolefins which did not contain CF,= groups 
were found to be unreactive under the conditions of the 
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Table I 
Addition of HX to Fluorohaloolefins in Acetic Acid? 








“a Conc.” Olefin Conc.” Temp. Time Yield© ——” 
ae x" —— +~=s Olefin °C br. & % 

HBr 2.14 CF,=CCIF 134 113 24 92 1 
HBr 1.87 CF,=CCl, 127 113 24 90 5 
HBr 1.40 CF,=CCICF, 0.96 130 25 95 0 
HBr 1.96 CF,=CBrF 1.10 115 24 95 0 
HBr 2.00 CF,=CHCl 143 110 2 #78 13 
HBr 2.04 CF,=CHF 1.54 107 24 ~#&60¢ 24 
HBr 1.89 CF,=CFCF; 1.28 110 24 38 49 
HBr 2.0 CF,=CHCF, 1.08 134 24 ~ 67 e 
LiBr 1.44 CF,=CCl, 0.81 112 44 #79 

LiBr 1.43 CF.=CCICF; 0.71 112 44 84 
HC/LiCl] 1.62 CF.=CCIF 1.20 111 48 33 48 
HCI/LiCl] 2.18 CF,=CCl, 0.82 135 24 79 » 
HCY/LiCl] 1.57 CF.=CFCF; 1.14 111 48 52 43 
HCI/LiCl] 2.16 CF,=CCICF; 0.72 111 36 88 3 
HCI/LiCl] 1.74 CF,=CHCl 0.87 110 48 38 57 
HCI/LiCl] 2.16 CF,=CBrF 0.67 112 24 #174 « 
id 0.44 CF,=CCIF 0.83 136 48 41 47 
Hit 1.07 CF,=CFCF; 0.63 136 48 54 34 
KF 2.46 CF,=CFCF; 1.04 120 24 57 1 
KF 1.0 CF,=CCICF; 1.0 135 48 65 trace 





a) reactions carried out in sealed ampoules. 

b) concentrations given in moles per kilogram total 
solution. 

c) yields based on initial olefin used. 

d) two isomers formed, mixture consisting of 88% 
CBrF.CH2F and 12% CHF.CHBrF. 

e) No attempt was made to isolate unreacted olefin. 

f) acetic acid solutions were prepared from 47% 
aqueous HL 


present work: CCIF=CCI1F, CCIF=CCICF;, CC1IF=CCl., 
CF,CF=CFCF,, CF,CCl1=CCICF, and CF,CF=CCICF,. 

Trifluoroethylene in contrast to the fluoroperhalo- 
olefins appeared to react preferentially by the electro- 
philic mechanism. It underwent addition with HBr in 
acetic acid, but did not react with LiBr under the same 
conditions. 

The hydrogen halides in acetic acid solution gave the 
best yields of adducts because formation of acetate ion 
was suppressed. Acetate ion, which accumulated as reac- 
tion proceeded when the lithium salts were utilized, was 
found to react slowly with the CF2= olefins to form water 
soluble products and with the more reactive addition 
products to form the corresponding olefin. 

Although the observed rates of reaction did not differ 
greatly, the relative order of halide ion reactivity as 
determined by competitive experiments was I > Br” > 
Cl”. The order of olefin reactivity was CF, =CCICF; > 
CF,=CCl, ~ CF,=CBrF >CF,=CFCF, > CF, =CCIF. 

Acetic acid was found to be a poor solvent for the 
addition of HF to fluorohaloolefins. Previous work in this 
laboratory had shown that CF,=CFCF, and CF,=CCICF, 
react rapidly at room temperature with solutions of KF 
in formamide to give 60-70% yields of the respective HF 
adducts. The reason for this sharp contrast between 





acetic acid and formamide is believed to be due to com- 
plex ion formation with fluoride ion in acetic acid. 
Microfilm $3.15; Xerox $11.05. 243 pages. 


THE SYNTHESIS AND REACTIONS OF 
STERICALLY HINDERED HYDRAZINES; 
AND THE ACID-CATALYZED REARRANGEMENT 
OF TERTIARY CYCLIC AZIDES. 


(L. C. Card No. Mic 60-6898) 


Julian Lakritz, Ph.D. 
University of Michigan, 1960 


A practical synthesis for tert-butylhydrazine was found 
utilizing the reaction of Grignards with diphenyldiazo- 
methane. The principal reaction of an alkyl Grignard 
reagent with an azine such as acetone azine or pentanone-3 
azine was found to be enolization rather than addition 
across the azomethine linkage, as had previously been 
reported. The rearrangement of 5-aminotetrazoles to 
hydrazines in hot phosphoric acid was substantiated in the 
case of 1-tert-butyl-5-tert-butylaminotetrazole, but the 
expected tert-butylhydrazine was not isolated. Hydrazine, 
its known decomposition product from heating with acids, 
was instead obtained, in good yield. 

A number of reactions which have commonly been used 
for the synthesis of monoalkylhydrazines were found to be 
unsuitable for the preparation of tert-butylhydrazine. The 
synthesis of hydrazines by nitrosation or nitration of 
urethanes, followed by reduction and hydrolysis, could not 
be achieved without the loss of ammonia at the reduction 
stage. The sydnone synthesis for primary alkyl hydra- 
zines failed because N-tert-butylglycine could not be 
satisfactorily nitrosated. The Hofmann reaction on 
N-tert-butylurea was found to give unreproducible results. 

Acylation of tert-butylhydrazine with acetyl chloride 
and benzoyl chloride took place at the unsubstituted nitro- 
gen, despite the fact that it is believed to be the less basic 
site. Nitrosation was also found to occur at least to some 
extent on the terminal nitrogen atom. tert-Butyl azide, 
which might be expected to result by loss of water from 
N'-nitroso-tert-butylhydrazine, was shown to be formed. 
These observations are contrary to those found with 
unhindered hydrazines such as methylhydrazine, where 
acylation as well as nitrosation preferentially take place 
on the alkyl-substituted nitrogen atom. 

Steric factors appear to play a lesser role in the 
alkylation of tert-butylhydrazine with methyl iodide. The 
only product isolated from this reactionwas N,N-dimethyl- 
N-tert-butylhydrazinium iodide. Reaction with ethyl 
iodide gave approximately equal amounts of substituted 
nitrogen and terminal nitrogen alkylation. In the more 
badly hindered N-tert-butyl-N-neopentylhydrazine, alkyla- 
tion with methyl iodide took place exclusively on the 
terminal nitrogen, and stopped after two methyl groups 
had been added. The resulting N,N-dimethyl-N'-tert- 
butyl-N'-neopentylhydrazine is extremely unstable in acid 
solution and spontaneously eliminated a tert-butyl group 
at room temperature to give N,N-dimethyl-N'-neopentyl- 
hydrazine. tert-Butylhydrazine itself showed a similar 
predisposition to lose a tert-butyl group when mildly heated 
in acid solution. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2112 CHEMISTRY 





Two representative tertiary cycloalkyl azides, 1-azido- 
1-methylcyclohexane and 1-azido-1-ethylcyclohexane, 
have been prepared as azeotropic mixtures with their 
corresponding alcohols by solvolysis of the chlorides in 
the presence of sodium azide. The acid-catalyzed de- 
composition of these azides involves ring expansion as the 
principal reaction, with only a minor amount of alkyl or 
or hydrogen migration, as shown by the isolation of 
omega-amino ketones arising by hydrolysis as the princi- 
pal products. 

Pharmacological studies of tert-butylhydrazine indicate 
the compound to have a depressor action on the circulatory 
system, a considerable inotropic effect on the heart, and 
a very low toxicity. Like tert-butylhydrazine, N-tert- 
butyl- -N-neopentylhydrazine c: caused a marked fall in sys- 
temic blood pressure but is more potent and longer acting 
in its depressor action. 

Microfilm $2.75; Xerox $7.20. 153 pages. 


STUDIES CONCERNED WITH THE SYNTHESIS 
OF BIS- AND TRIS-KETENES 


(L. C. Card No. Mic 61-9) 


Eugene LeGoff, Ph.D. 
Cornell University, 1959 


As part of a general research program concerned with 
the chemistry of bis-ketenes exploratory studies dealing 
with the synthesis and isolation of several representative 
examples of this class of compounds were undertaken. 
The general synthetic approach involved dehydrochlorina- 
tion of an appropriate diacid chloride with triethylamine. 
With this procedure the synthesis of p-phenylene-bis- 
(phenylketene) and p-xylylene-bis(phenylketene) was 
achieved. cis-Cyclohexane-1,2-dicarbonyl chloride af- 
forded the first example of a bis-ketene dimer namely 
1,2,3,4,7,8,9,10-octahydro-5,11-dioxachrysene-6,12-dione. 
On the other hand, 1,4-dihydronaphthalene-1,4-dicarbonyl 
chloride, spiro(3,3)heptane-2-dicarbonyl chloride and 
1,2,3-cyclopropanetricarbonyl chloride yielded polymers. 

A. p-Phenylene-bis(phenylketene) was synthesized 
using the following sequence of reactions: a ,a' -dichloro- 
p-xylene — p-phenylenediacetonitrile — a,a  -dibromo- 
a,a-dicyano-p-xylene — p-phenylene-bis(phenylaceto- 
nitrile) — p-phenylene-bis(phenylacety1 chloride) — 
p-phenylene-bis(phenylketene). p-Phenylene-bis(phenyl- 
acetyl chloride) and p-phenylene-bis(phenylketene) yielded 
the same dimethyl esters and the same dipiperidides. 

B. p-Xylylene-bis(phenylketene) was prepared in the 
following manner: a,a ‘-diiodo-p-xylene — B,B'-p-phenyl- 
ene-bis(a-phenylpropionic acid)— £,p' -p-phenylene- 
bis(a-phenylpropiony] chloride) — p-Xylylene -bis(pheny1- 
ketene). The same dimethyl anak and the same dipi- 
peridides were prepared from £,8'-p-phenylene-bis(a- 


phenylpropiony! chloride) and p-xylylene-bis (phenylketene). 


Treating the latter with water regenerated £, B' -p-phenyl- 
ene-bis(a-phenylpropionic acid). 

Cc. Dehydrochlor ination of cis-cyclohexane-1,2- 
dicarbonyl chloride affords in low yields the first example 
of a bis-ketene dimer, 1,2,3,4,7,8,9,10-octahydro-5,11- 
dioxachrysene-6,12-dione. Structure proof of this com- 
pound was based on functional group analysis, spectral 





data, and its two step conversion to chrysene. Various 
other chemical reactions were carried by with this new 
compound, 

D. Attempts to prepare 1,4-naphthoquinoketene by the 
dehydrochlorination of 1,4-dihydronaphthalene-1,4- 
dicarbonyl chloride resulted in the formation of a poly- 
meric material The synthesis of the requisite acid 
chloride was accomplished by the carbonation of the 
disodronaphthalene complex to form 1,4-naphthalene-1,4- 
dicarboxylic acid which was converted by means of phos- 
phorus pentachloride to 1,4-dihydronaphthalene-1,4- 
dicarbonyl chloride. 

E. Dehydrochlorination of spiro(3,3)heptane-2,6- 
dicarbonyl chloride yielded a polymer, an ethanol soluble 
fraction of which had a molecular weight of 840. The 
nature of the reactants and spectral data indicate that this 
is a rigid linear polymer. 

F. An attempt to prepare cyclopropanetrimethenone, 
an unusual tris-ketene, by the dehydrochlorination of 
trans-1,2,3-cyclopropanetricarbonyl chloride yielded a 
black polymeric material. 

Microfilm $2.75; Xerox $5.00. 99 pages. 


EFFECT OF COMPOSITION AND 
PROCESS VARIABLES ON 
PROPERTIES OF ALKYD RESINS 


(L. C. Card No. Mic 60-5547) 


Stanley S. Levy, Ph.D. 
Case Institute of Technology, 1960 


A study was undertaken to determine which variables 
of composition or process are most effective in modifying 
the solubility properties of alkyd polymers derived from 
polyesterification of glycerol, phthalic anhydride, and 
monobasic aliphatic acids. 

The most important property, the “gel-point,” defined 
as extent of reaction where fluidity is lost in the reaction 
mass, was found to depend mainly on conditions of the 
process environment such as presence or absence of 
varying quantities of diluent solvent and the presence or 
absence of phase heterogeneity at some stages of the 
reaction. Process conditions are described for attainment 
of better reproducibility of constitution and properties. 

The experimental “gel-point” failed to develop where 
predicted by statistical thermodynamic theory for the 
compositions here studied, probably because the equilib- 
rium conditions of molecular structure assumed by theory 
do not develop in this synthesis. Data for viscosity of 
dilute solutions and fractionation data are presented to 
support a theory that the gel point as commonly defined is 
not a sudden transition as statistical theory assumes but 
rather is a terminal point of a more gradual phenomenon 
involving formation of a colloidal dispersion of microgel 
and its subsequent conversion to a rigid gel structure. 
The phase separation is sensitive to constitutional differ- 
ences in the fatty acid, and in general is retarded rather 
than aggravated by modification of the molecular struc- 
tures with unsaturated acids and/or dimeric fatty acids. 

The anticipated olefinic polymerization of oil acids 
seems not to occur in this process. The faults of process 
irreproducibility commonly attributed to such side 
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reactions are now known to be the direct result of varia- 
tions in the non-equilibrium structures produced by the 
polyesterification reaction alone. Recognition of this fact 
simplifies the approach to further study and control of 
alkyd processes. 

Microfilm $2.75; Xerox $3.60. 63 pages. 


INVESTIGATION OF RADICAL AND 
POLAR MECHANISMS IN 
VULCANIZATION REACTIONS 


(L. C. Card No. Mic 60-5549) 


Everett Timothy McDonel, Ph.D. 
Case Institute of Technology, 1960 


The fundamental nature of vulcanization of styrene- 
butadiene rubber has been investigated for a number of 
curing systems. The effect of hydroquinone and other 
known free-radical scavengers has been measured by 
comparing the rates of crosslinking, from equilibrium 
swelling, to those of respective control systems, to 
determine whether an ionic or free-radical mechanism is 
involved in each case. 

The generally accepted free-radical nature of the 
mechanism of peroxide vulcanization is confirmed by a 
decrease in rate of crosslink formation in the presence of 
free-radical stoppers. Similarly, the polar mechanism 
which has been proposed for an unaccelerated sulfur- 
rubber cure is confirmed by either no change or an 
increase in the rate of crosslink formation, rather than 
a decrease. The commonly used accelerated sulfur 
curing systems showed indications of combined or simul- 
taneous polar and free-radical processes in varying 
ratios. A polar mechanism seemed to be always present 
and often predominant in the presence of free sulfur. The 
results of the sulfurless tetramethylthiuram disulfide 
cures were inconclusive. 

Microfilm $2.75; Xerox $3.00. 51 pages. 


INTERCONVERSION OF BENZENOID 
AND PYRIDINOID RING SYSTEMS 


(L. C. Card No. Mic 60-6483) 


Lee Roy Morgan, Jr., Ph.D. 
Tulane University, 1960 


Chairman: J. H. Boyer 


Five 3-aminocatechols were prepared and through a 
new and general method were chemically converted to 
6-hydroxypicolinic acids. 3-Aminocatechol, 3,4-dihy- 
droxyanthranilic acid, 2,3-diamino-4,5-dihydroxytoluene, 
1,2-dihydroxy-3-aminonaphthalene and 1,2-dihydroxy-3- 
amino-4-anilinonaphthalene were transformed respectively 
to 6-hydroxypicolinic acid, 6-hydroxyquinolinic acid, 
3-amino-4-methyl-6-hydroxypicolinic acid, isocarbostyril- 
3-carboxylic acid and 4-anilinoisocarbostyril-3-carboxylic 
acid. 3-Aminocatechol, also yielded pyridine. 

Silver oxide in anhydrous ethyl acetate oxidized each 





3-aminocatechol to a blue-black unstable aminoquinone. 
Through condensation with o-phenylenediamine each 
aminoquinone was transformed into the corresponding 
derivative of 1-aminophenazine. 

In an extension of the application of the Baeyer-Villiger 
reaction to o-quinones each aminoquinone was oxidized 
with a peroxy organic acid to a derivative of muconic acid 
anhydride. Less satisfactory results were obtained with 
paraperiodic acid and osmium tetroxide with hydrogen 
peroxide. On treatment of the anhydrides with water a 
substituted muconic acid was presumably formed, which 
underwent isomerization and cyclization to a hydroxy- 
picolinic or an isocarbostyrilcarboxylic acid. 

Attempts to obtain muconic acid semialdehydes by 
hydrolytic cleavage of aminoquinones or by reduction of 
muconic acid anhydrides were unsuccessful. 

Biological studies on 3,4-dihydroxyanthranilic acid 
were successful in converting it into 6-hydroxyquinolinic 
acid in a hog liver medium. 

Microfilm $2.75; Xerox $5.20. 102 pages. 


CATION-EXCHANGE RESIN CATALYZED 
HYDROLYSIS AND DECARBOXYLATION OF 
NEGATIVELY SUBSTITUTED ESTERS 


(L. C. Card No. Mic 60-5552) 


John Anthony Oscar, Ph.D. 
Case Institute of Technology, 1960 


The simultaneous hydrolysis and decarboxylation of 
negatively substituted esters as catalyzed by cation- 
exchange resins and by an equivalent amount of sulfuric 
acid was studied as a steady-state problem. The esters 
utilized were acetoacetic ester, C-alkylated acetoacetic 
esters, diethyl malonate, ethyl hydrogen malonate, and 
a-ethyl malonic ester. 

In the acetoacetic ester system the resin was found to 
be more efficient than an equivalent amount of sulfuric 
acid. With diethyl malonate and ethyl hydrogen malonate 
essentially no difference was obtained in the relative 
efficiencies of the two catalysts for the over-all reaction. 
However, the resin system specifically favored the for- 
mation of ethyl acetate, seemingly a product of decarboxyl- 
ation. The resin again was found to be the more effective 
catalyst for the hydrolysis and decarboxylation of a-ethyl 
malonic ester. 

The selectiveness of the resin was explained on the 
basis of the effects of decreased internal entropy imposed 
on the transition states by the structural environment 
within the resin particles, the extent of selectiveness 
being related to the extent of similarity between transition 
state and resin structure. Selectiveness was also ex- 
plained on the basis of surface catalysis, hence, limited 
access to the esters due to the heterogeneity of the resin 
catalyst. Microfilm $2.75; Xerox $3.80. 69 pages. 
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THE SYNTHESES OF SOME HIGHLY 
METHYLATED INDOLE-3-ACETIC ACIDS 


(L. C. Card No. Mic 60-5339) 


Charles Alfred Payne, Ph.D. 
Auburn University, 1960 


Supervisor: Frank J. Stevens 


Some of the more highly methylated indole- 3-acetic 
acids were prepared by the following procedures: 

1. 3,5,5-Trimethyl-2-cyclohexen-1l-one oxime was 
converted to 3,4,5-trimethylacetanilide by treatment with 
acetic anhydride and acetyl chloride. Reaction of the 
3,4,5-trimethylacetanilide with dilute sulfuric acid gave 
3,4,5-trimethylaniline, which was diazotized then reduced 
with sodium sulfite to obtain 3,4,5-trimethylphenylhydra- 
zine, isolated as the hydrochloride. Condensation of ethyl 
levulinate with 3,4,5-trimethylphenylhydrazine hydro- 
chloride gave the expected phenylhydrazone, which was 
subjected to boiling ethanolic sulfuric acid to yield ethyl 
2,4,5,6-tetramethylindole-3-acetate. Hydrolysis of the 
ester with aqueous sodium hydroxide gave the corre- 
sponding sodium salt which was converted to the free acid 
by acidification. 

2. A mixture of concentrated sulfuric and fuming nitric 
acid was employed to produce 2,4,5-trimethylnitrobenzene 
from 1,2,4-trimethylbenzene. Reduction of the nitro com- 
pound with iron and hydrochloric acid gave 2,4,5-trimethyl- 
aniline, which was diazotized in the usual manner. The 
diazonium salt was then reduced with stannous chloride to 
yield 2,4,5-trimethylphenylhydrazine, isolated as the 
hydrochloride. Condensation of ethyl levulinate with 
2,4,5-trimethylphenylhydrazine hydrochloride gave the 
2,4,5-trimethylphenylhydrazone, which was converted to 
ethyl 2,4,5,7-tetramethylindole-3-acetate by refluxing in 
ethanolic sulfuric acid. The indole ester was hydrolyzed 
to the potassium salt with methanolic potassium hydroxide 
and the free acid liberated by acidification. 

3. 1,2,3-Trimethylbenzene was nitrated with acetyl- 
nitrate to give 2,3,4-trimethylnitrobenzene which was 
reduced with iron and hydrochloric acid to 2,3,4-trimethyl- 
aniline hydrochloride. Reduction of the substituted aniline 
with stannous chloride gave 2,3,4-trimethylphenylhydra- 
zine, which was reacted with ethyl levulinate to give the 
corresponding 2,3,4-trimethylphenylhydrazone. When 
2,3,4-trimethylphenylhydrazone of ethyl levulinate was 
refluxed with ethanolic sulfuric acid, ethyl 2,5,6,7-tetra- 
methylindole-3-acetate resulted. Hydrolysis of the ester 
with methanolic potassium hydroxide gave the corre- 
sponding potassium salt which was converted into the free 
acid by acidification. 

4. 1,2,4,5-Tetramethylbenzene was nitrated to 2,3,5,6- 
tetramethyl-1,4-dinitrobenzene by treatment with a mix- 
ture of sulfuric acid and nitric acid. The dinitro compound 
was preferentially reduced to 2,3,5,6-tetramethyl-4- 
nitroaniline by sodium disulfide. The amino group was 
diazotized and the diazonium group replaced with hydrogen 
by hypophosphorous acid treatment to yield 2,3,5,6-tetra- 
methylnitrobenzene. Reduction of 2,3,5,6-tetramethyl- 
nitrobenzene with zinc and acetic acid gave 2,3,5,6-tetra- 
methylaniline, which was converted into its acetyl deriva- 
tive. Treatment of the resulting 2,3,5,6-tetramethyl- 
acetanilide with sodium amide at 260° resulted in 2,4,6,7- 
tetramethylindole. Reaction of the indole with ethyl 





diazoacetate in the presence of cuprous chloride produced 
ethyl 2,4,6,7-tetramethylindole-3-acetate. The indole 
ester was hydrolyzed with aqueous potassium hydroxide to 
obtain the potassium salt from which the free acid was 
obtained by acidification. 

5. Treatment of 1,2,4,5-tetramethylbenzene with 
formalin and hydrochloric acid produced a-chloropenta- 
methylbenzene. Hydrogenolysis of a-chloropentamethyl- 
benzene with lithium hydride-lithium aluminum hydride 
gave pentamethylbenzene, which was then reacted with 
mercuric acetate to yield acetoxymercuripentamethyl- 
benzene. The acetoxy mercuri group was replaced by a 
nitroso group when acetoxymercuripentamethylbenzene 
was reacted with hydrochloric acid and ethyl nitrite. The 
nitrosopentamethylbenzene produced was reduced with 
ammonium sulfide to give 1,2,3,4,5-pentamethylaniline 
which was changed into its acetyl derivative. The 
1,2,3,4,5-pentamethylacetanilide was reacted with sodium 
amide at 265° to obtain 2,4,5,6,7-pentamethylindole. The 
indole was treated with ethyl diazoacetate and cuprous 
chloride to produce ethyl 2,4,5,6,7-pentamethylindole-3- 
acetate. Hydrolysis of the indole ester with aqueous 
potassium hydroxide gave the corresponding potassium 
salt which was converted to the free acid by acidification. 

Microfilm $2.75; Xerox $4.00. 72 pages. 


A STUDY IN THE INDOLE SERIES. 
UNAMBIGUOUS SYNTHESES OF SOME 
4- AND 6-SUBSTITUTED DERIVATIVES 

OF HETEROAUXIN. 


(L. C. Card No. Mic 60-5340) 


James Robert Piper, Ph.D. 
Auburn University, 1960 


Supervisor: Frank J. Stevens 


In an investigation of unambiguous syntheses of some 
4- and 6-substituted derivatives of the plant growth 
hormone indole-3-acetic acid (heteroauxin), the following 
syntheses were accomplished. 

1. Condensation of a-chloropropionic acid with 
6-chloro-, 5-chloro-, and 4-chloroanthranilic acids gave 
N-(2-carboxy-3-chlorophenyl)-2-aminopropanoic acid (I) 
and the 4-chloro- (II) and 5-chloro- (III) isomers. Heating 
I, 0, and Il with sodium acetate in boiling acetic anhydride 
gave 1,3-diacetyl-2-methyl-4-chloroindoxyl (IV) and the 
5-chloro- (V) and 6-chloro- (VI) isomers. Selective 
hydrolysis of the O-acetyl group of IV, V, and VI gave 
1-acetyl-2-methyl-4-chloroindoxyl (VII) and the 5-chloro- 
(VIII) and the 6-chloro- (IX) isomers. VI, VII, and IX 
underwent the Reformatsky reaction with zinc and ethyl 
bromoacetate, and dehydration of the tertiary alcohol-type 
products gave ethyl 1-acetyl-2-methyl-4-chloroindole- 
3-acetate (X) and the 5-chloro- (XI) and 6-chloro- (XII) 
isomers. Hydrolysis of X, XI, and XII gave 2-methyl-4- 
chloroindole-3-acetic acid (XIII) and the 5-chloro- (XIV) 
and 6-chloro- (XV) isomers. XIV proved to be identical 
with authentic 2-methyl-5-chloroindole-3-acetic acid 
prepared by the Fischer indole synthesis. 

Application of the Fischer synthesis to the meta- 
chlorophenylhydrazone of ethyl levulinate gave, after 
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hydrolysis, a mixture of XIII and XV that was shown by 
infrared absorption measurements to be composed of 
approximately 44 per cent XIII and 56 per cent XV. 

2. 2-Bromo-6-nitrophenylacetic acid (XVI), 2-chloro- 
6-nitrophenylacetic acid (XVII), 2-nitro-4-bromophenyl- 
acetic acid (XVIII), and 2-nitro-4-chlorophenylacetic acid 
(XIX) were prepared from the appropriate halogen- 
substituted ortho-nitrotoluenes by condensation with 
diethyl oxalate followed by saponification and subsequent 
treatment of the sodium salts of the halogen-substituted 
o-nitrophenylpyruvic acids with hydrogen peroxide. XVI, 
XVI, XVII, and XIX were converted to the corresponding 
acyl chlorides, which were condensed with the magnesium- 
ethoxy derivative of diethyl malonate. The resulting 
diethyl acylmalonates were subjected to acid hydrolysis 
under conditions favorable to decarboxylation to give 
2-bromo-6-nitrophenylacetone (XX), 2-chloro-6-nitro- 
phenylacetone (XXI), 2-nitro-4-bromophenylacetone (XXII), 
and 2-nitro-4-chlorophenylacetone (XXIII). Reduction of 
XX, XXI, XXII, and XXIII gave 2-methyl-4-bromoindole 
(XXIV), 2-methyl-4-chloroindole (XXV), 2-methyl-6- 
bromoindole (XXVI), and 2-methyl-6-chloroindole (XXVI). 

Application of the Fischer indole synthesis to the 
m-chlorophenylhydrazone of acetone gave roughly equal 
amounts of XXV and XXVII; both isomers were obtained 
in pure form by a simple separation procedure based on 
the relative insolubility of XXVII in ligroin-benzene solu- 
tion and of the picrate of XXV in ethanol. 

3. 4-Methylindole (XXVIII) and 6-methylindole (XXIX) 
were prepared by the Reissert indole synthesis from 
2,3-dimethylnitrobenzene and 2,5-dimethylnitrobenzene 
respectively. 2,4-Dimethylindole (XXX) and 2,6-dimethyl- 
indole (XXXI) were prepared by the Madelung synthesis 
from 2,3-dimethylacetanilide and 2,5-dimethylacetanilide 
respectively, using sodium amide as the condensing agent. 

4. The eight substituted indoles XXIV through XXXI 
were converted to the substituted indole-3-acetic acids by 
the action of ethyl diazoacetate in the presence of cuprous 
chloride (cuprous bromide was used as the catalyst for 
the conversion of XXIV and XXVI) followed by hydrolysis 
of the resulting derivatives of ethyl indole-3-acetate. 

Microfilm $2.75; Xerox $8.80. 193 pages. 


THE KINETICS OF THE 
CYCLOPROPYLCARBINYL REARRANGEMENT 


(L. C. Card No. Mic 60-5503) 


Larry Plonsker, Ph.D. 
The Florida State University, 1960 


The mechanism of the acid catalyzed ring opening of 
cyclopropylcarbinyl derivatives was studied by both kinetic 
and chemical methods. A series of substituted cyclopropyl 
phenyl ketones and cyclopropyl carbinols were compared. 
In every case studied the direction of ring opening was 
towards that carbon atom whose substituents can best 
delocalize a positive charge. The rates of ring opening 
were studied by noting the loss of optical activity with 
time. In a few cases the rate of ring opening was deter- 
mined by following the appearance or disappearance of 
characteristic infrared absorption bands of the products 
or reactants respectively. The kinetic results were con- 





sistent with the conclusions arrived at by the use of 
chemical methods. That is, the rate of ring opening is 
enhanced by placing substituents on the cyclopropane ring 
that are capable of delocalizing a positive charge. 

The order of reactivity in the dehydration of substituted 
cyclopropyl carbinols was found to be tertiary carbinol 
> secondary carbinol > primary carbinol. 

The rate of ring opening of cis-1-benzoyl-2-phenyl- 
cyclopropane was found to be faster than the trans isomer. 
This is attributed to steric, rather than electronic factors. 

The polarimetric rate constants were observed to be 
faster than the infrared rate constants in the cases of 
1-benzoyl-1-methyl-2,2-diphenylcyclopropane and 
1-benzoyl-2,2-diphenylcyclopropane. This is believed to 
be due to a competition between ring closing and elimina- 
tion of a proton in the rate determining step. 

A mechanism is proposed to account for all of the 
observed data. 

Microfilm $2.75; Xerox $6.00. 124 pages. 


SYNTHESIS OF INTERMEDIATES 
FOR STEROID ELABORATION 


(L. C. Card No. Mic 60-6401) 


Sambasiva Ramachandran, Ph.D. 
The Ohio State University, 1960 


Base-catalyzed addition of 2-methyl-1,3-cyclohexane- 
dione to methyl vinyl ketone followed by cyclization of the 
crude 2-methyl-2-(3'-oxobutyl)-1,3-cyclohexanedione, 
catalyzed by pyrrolidine, furnished 1,6-dioxo-8a-methyl- 
1,2,3,4,6,7,8,8a-octahydronaphthalene (I) in 65% over-all 
yield. 

Condensation of I with ethynyllithium in ammonia gave 
1-ethynyl-18-hydroxy-6-oxo-8a-methyl-1,2,3,4,6,7,8,8a- 
octahydronaphthalene (IIB, 85%). IIB could be isomerized 
to its C, epimer IIA (25%) by treatment with boron tri- 
fluoride-etherate in methylenechloride solution containing 
traces of ethanol. IIA was likewise epimerized to 
IIB (18%). 

Partial hydrogenation of IIB over palladium-calcium 
carbonate gave 1-vinyl-18-hydroxy-6-oxo-8a-methyl- 
1,2,3,4,6,7,8,8a-octahydronaphthalene (III 93%). 

Attempted dehydration of IIB under drastic conditions 
led to tars. Treatment of II with potassium bisulfate at 
150-160° resulted in a liquid dicarbonyl product which 
was not further studied. III gave an isomeric solid IV 
(20%) by treatment with anhydrous hydrogenbromide in 
ether. The structure, 1-acetyl-5-methyl-8-oxo0-A°(*”)- 
octahydronaphthalene, is consistent with the I. R., U. V. 
and N. M. R. spectral data for IV but was not proved. 

Acid-catalyzed acetylation of IIB gave 1-ethynyl-1,6- 
diacetoxy-8a-methyl-1,2,3,7,8,8a-hexahydronaphthalene 
(VB, 92%). VA, the Ci epimer of VB, was similarly 
prepared (54%) from IIA. 

Partial hydrogenation of VB over palladium-calcium 
carbonate followed by mild acid hydrolysis provided 
1-vinyl-18-acetoxy-6-oxo-8a-methyl-1,2,3,4,6,7,8,8a- 
octahydronaphthalene (VI, 85%). Attempted pyrolysis of 
VI at 450° led to a liquid mixture of desacetoxy products 
in which the presence of 1-vinyl-6-oxo-8a-methyl-3,4,6, 
7,8,8a-hexahydronaphthalene could not be recognized. 

VI was stable up to 400°. 
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1-Acetyl-6-oxo-8a-methy1-3 ,4,6,7,8,8a-hexahydro- 
naphthalene (VII) was obtained (40%) by treating VB with 
hot 90% formic acid. VA also furnished VII in 32% yield. 

Treatment of VII with :rimethyl orthoformate under 
acid catalysis gave only resins. With acetic anhydride or 
isopropenylacetate VII furnished only a mono dienol ace- 
tate, presumably, 1-acetyl-6-acetoxy-8a-methyl-3,7,8,8a- 
tetrahydronaphthalene, since it failed to react with 
p-quinone. 

VI rearranged to an isomeric diketone (30%) of 
unknown structure in the presence of sodium hydroxide 
in methanol. N. M. R. analysis showed that a deep-seated 
change had occurred. 

Microfilm $2.75; Xerox $3.00. 58 pages. 


PART I: THE ELECTROPHILIC SUBSTITUTION 
OF 1,3-DISUBSTITUTED AZULENES. 
PART I: SOME STUDIES ON TROPENYLAZULENES. 
PART I: THE AZULENE-BENZOYL 
PEROXIDE REACTION. 


(L. C. Card No. Mic 60-5979) 


Lanny Lee Replogle, Ph.D. 
University of Washington, 1960 


Chairman: Arthur G. Anderson, Jr. 


PART I: 


Investigations have been made concerning the position 
of electrophilic substitution on symmetrical 1,3-disubsti- 
tuted azulenes. The product from the acetylation of 1,3- 
dichloroazulene was shown to be 5-acetyl-1,3-dichloro- 
azulene by comparison with an authentic sample prepared 
by the dichlorination of 5-acetylazulene. This product 
could only be obtained in a rather low yield and if the 
reaction conditions were made more vigorous, another 
product, 1-chloro-3-acetylazulene, was also isolated. 

The chlorination of 1,3-dichloroazulene with N chloro- 
succinimide gave a product which was almost certainly 
1,3,5-trichloroazulene. Although an analytically pure 
sample could not be obtained, a study of the visible and 
Nuclear Magnetic Resonance (NMR) spectra indicated the 
correctness of the structure. A similar reaction, the 
bromination of 1,3-dibromoazulene with N-bromosuccini- 
mide, yielded 1,3,5-tribromoazulene. 

Chlorination and bromination of 1,3-dibenzoyloxy- 
azulene with the usual reagents resulted in substitution 
in 5-position as shown by the visible spectra of the 
products. 

The NMR spectra of the foregoing products have been 
taken and analyzed, and their value in structure deter- 
mination has been demonstrated. A rather large shift in 
the resonance absorption of protons in azulene which are 
adjacent to acetyl groups has been noted. This shift has 
been postulated as being due to a weak hydrogen bond 
between the proton in question and the oxygen of the car- 
bonyl group. The arguments in favor of this postulation 
are presented. 


PART I: 


The reaction of tropenium fluoborate with azulene leads 
to the expected products, 1-tropenylazulene and 1,3-ditro- 





penylazulene, with the latter being the major product. The 
compound 1-chloro-3-tropenylazulene was synthesized 
via both possible routes; from 1-chloroazulene and 
tropenium fluoborate, and from the chlorination of 1-tro- 
penylazulene with N-chlorosuccinimide. 

It was hoped to be able to abstract a hydride from a 
1-tropenylazulene thus giving a (1-azulyl)-tropenium 
cation which could be highly resonance stabilized with the 
plus charge being distributed over the entire ring system. 
When 1-chloro-3-tropenylazulene was treated with 
triphenylmethy1 fluoborate some 1-chloro-triphenylmethyl- 
azulene was obtained along with a low yield of triphenyl- 
methane. A saltlike material was obtained but it was 
rather unstable and could not be isolated as a nicely 
crystalline solid. 

When the presumed azulyltropenium fluoborate was 
reduced with sodium borohydride, a low yield of green oil, 
which was presumably a mixture of isomers of 1-chloro- 
3-tropenylazulene, was isolated. However, the major 
product was 1-chloro-3-benzylazulene. Apparently the 
tropenium ring had rearranged to the benzyl system. 


PART I: 


The reaction between azulene and benzoyl peroxide was 
shown to proceed readily at room temperature, as well as 
at elevated temperatures, to give a monobenzoate and a 
dibenzoate of azulene. The visible and NMR spectra of 
these products and certain of their derivatives proved 
their structures to be 1-benzoyloxyazulene and 1,3- 
dibenzoyloxyazulene. 

The reaction of benzoyl peroxide with certain 1-substi- 
tuted azulenes was also investigated. It was found that 
1-chloroazulene and 1-benzoyloxyazulene reacted readily 
to give low yields of the products with the benzoyloxy 
group in the 3-position, but that the deactivated azulenes 
1-nitro and 1-phenylazoazulene were resistant to substi- 
tution and gave no identifiable products. 

From the treatment of azulene with symmetrically 
substituted benzoyl peroxides were obtained the corre- 
sponding 1-benzoyloxyazulenes. 

Possible mechanisms for the reaction are discussed 
and the evidence favoring a polar rather than a radical 
process is presented. 

Microfilm $2.75; Xerox $9.00. 198 pages. 


STUDIES IN THE THEORY 
OF ACIDITY FUNCTIONS 


(L. C. Card No. Mic 61-65) 


Edward Sacher, Ph.D. 
The Pennsylvania State University, 1960 


The work herein abstracted was undertaken to further 
develop the theory of acidity functions and to see if the 
theory, in its present form, would be an aid in the ex- 
planation of the observed variations in rates and equilibria 
for two specific areas, which are 1) rates of acid catalyzed 
dealkylations and 2) nitric acid equilibria and sulfuric acid 
solutions. 

The rates of cleavage of 6-substituted alcohols, ketones, 
esters and acids were studied. The rates of B-cleavage of 
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xanthyl cation were followed spectrophotometrically by 
observing the change in optical density, with time, of the 
characteristic absorption maximum in the ultraviolet 
region. 

The rates of B-cleavage of acetone were followed 
gravimetrically by precipitating the acetone as its 2,4- 
dinitrophenylhydrazone and observing the change in weight 
of the derivative with time. 

Comparable compounds substituted with the triphenyl- 
methyl group would not cleave under the conditions used. 
In the cases where cleavage occurred, the same mecha- 
nism was followed: the cleavages proceeded through a 
pre-rate determining protonation, as indicated by the 
acidity functions followed, with the differences in acidity 
functions being due to activity coefficient ratios of the 
reactant and transition states. 

The equilibria undergone by nitric acid in 0-99% 
sulfuric acid were studied spectrophotometrically by 
recording the ultraviolet spectra, from 220-310 muy, of 
small amounts of nitric acid in varying concentrations of 
sulfuric acid. 

It was found that the predominant nitrogen containing 
moiety in 0-20% sulfuric acid is nitrate ion; that in 
65-80% sulfuric acid is molecular nitric acid and that in 
90-100% sulfuric acid is nitryl ion. 

A new species, the mixed anhydride of nitric and 
sulfuric acids, was found to exist from 85-99% sulfuric 
acid, having a maximum concentration of 9% of the added 
nitric acid at 90% sulfuric acid. 

The nitric acid-nitryl ion equilibrium was shown to 
follow the Hp acidity function. 

The decrease in nitration rates of aromatic compounds 
in the range 90-100% sulfuric acid was shown to be due to 
variations in activity coefficients of the reactant and 
transition states, these being due to variations in the 
hydrogen bonding properties of the solvent. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


A STUDY OF THE ARYLATION OF 
CERTAIN ACTIVE HYDROGEN COMPOUNDS 


(L. C. Card No. Mic 60-6189) 


John Alexander Sanguigni, Ph.D. 
University of Pittsburgh, 1960 


As a result of this study, a method has been developed 
for the arylation of a variety of active hydrogen compounds 
by two mono-substituted halobenzenes. The method 
involves the interaction of the anions of the active hydro- 
gen compounds with o-bromoanisole or p-dichlorobenzene; 
an excess of sodium amide in liquid ammonia is employed 
as the condensing agent. These reactions appear to 
involve the addition of the anion of the active hydrogen 
compound to the benzyne obtained by dehydrohalogenation 
ef o-bromoanisole or p-dichlorobenzene. 

The 2,3 benzyne, obtained from o-bromoanisole and 
sodium amide, appears to be polarized exclusively by the 
inductive effect of the methoxy group to give only meta 
arylated products. The active hydrogen compounds which 
were arylated by means of o-bromoanisole and sodium 
amide were: acetonitrile, propionitrile, phenylaceto- 
nitrile, methyl ethyl ketone, di-ethyl ketone, methyl 





n-propyl ketone, di-n-propyl ketone, ethyl acetate, ethyl 
propionate, ethyl phenylacetate, t-butyl acetate, t-butyl 
propionate and phenyl mercaptan. Yields of arylated ma- 
terial ranged from 9.6 to 34.8%. A by-product, m-anisi- 
dine, was always formed in these arylations in yields 
ranging from 37.5 to 62.6%. It appears that the benzyne 
obtained from o-bromoanisole and sodium amide reacts 
preferentially with amide ion or ammonia rather than with 
nitrile, ketone, ester, or phenyl mercaptan anions. 

The 3,4 benzyne, obtained from p-dichlorobenzene and 
sodium amide, reacts with nucleophilic reagents at both 
the m- and p-positions. Mixtures of m- and p-chloro- 
phenylated products are obtained when amide ion and the 
anions of acetonitrile, propionitrile, ethyl acetate and 
methyl n-propyl ketone are reacted with p-dichlorobenzene 
and sodium amide. It appears that anions of active hydro- 
gen compounds attack the m- and p-positions of the 3,4 
benzyne, obtained from p-dichlorobenzene and sodium 
amide, with essentially equal ease. However, amide ion 
or ammonia attacks the 3,4 benzyne at the p-position 
(80%) in preference to the m-position (20%). 

Under similar conditions, the arylation of the active 
hydrogen compound, 2-picoline, was achieved with 
p-dichlorobenzene, o-bromoanisole and bromobenzene. 
Treatment of the anion of 2-picoline with p-dichloroben- 
zene, in the presence and absence of excess sodium amide, 
led to the formation of mixtures of m- and p-chloroaniline 
and 2-(m- and p-chlorobenzyl) pyridine. In the absence 
of excess amide ion, the reaction of o-bromoanisole with 
the anion of 2-picoline, gave 2-(m-methoxybenzyl) pyridine 
and m-anisidine. Reaction of the anions of 2-picoline and 
acetonitrile with bromobenzene in the absence of excess 
amide ion gave phenylacetonitrile, diphenylacetonitrile 
and 2-benzylpyridine. Therefore, the anion of 2-picoline, 
in the absence of excess amide ion, is capable of dehydro- 
halogenating a halobenzene to produce the “benzyne” inter- 
mediate. Microfilm $2.75; Xerox $7.40. 157 pages. 


SYNTHESIS OF ORGANO-SULFUR COMPOUNDS 
STRUCTURALLY RELATED TO MUSTARD OIL 
AS AN ATTEMPT IN CANCER CHEMOTHERAPY 


(L. C. Card No. Mic 60-6452) 


Edward G. Shaheen, Ph.D. 
University of Cincinnati, 1960 


The synthesis of nitrogen-containing compounds 
incorporating the structural element of mustard oil was 
undertaken. The preparation of hydrazides of thiodiacetic 
acid and its higher homologs up to the corresponding 
thiodibutyric acid, and various carbonyl derivatives of 
these hydrazides has been successfully completed. 

An investigation concerning the synthesis of sulfur- 
containing medium-sized rings with the objective of 
observing transannular effects, was brought to a sudden 
end due to the publications of other workers of results 
which were hoped to be obtained during the course of this 
investigation. On the other hand, an attempt to incorporate 
a disulfide linkage in cyclic medium-sized ketones by a 
Dieckmann-type cyclization of dithiodifatty acid esters 
failed due to the decomposition of the disulfide linkage 
by the strong base necessary as a condensing agent. 
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The basic structure of mustard oil was incorporated 
in a cyclic six-membered ketone, tetrahydro-1,4- 
thiapyrone. The unique reactivity of carbonyl groups of 
cyclic six-membered systems led to some interesting 
synthetic results not possible with other carbonyl com- 
pounds. 

The synthesis of tetrahydro-1,4-thiapyranylidene 
hydrazides of thiodiacetic acid and its higher homologs 
up to the corresponding thiodibutyric acid has also been 
successfully completed. 

The synthesis of N-(tetrahydro-4-thiapyranylidene)4- 
aminotetrahydrothiapyran resulted in one of the few Schiff 
bases derived from an aliphatic amine and an aliphatic 
ketone. Tautomerism in this compound was responsible 
for difficulties in the attempted reduction of the Schiff 
base to the corresponding secondary amine. 

Finally, a dispiro thiolane compound, namely 3,7,11, 
14,15-pentathiadispiro[5.1.5.2]pentadecane, was synthe- 
sized for the purpose of gaining more information about 
the structure of this interesting class of compounds. This 
compound also represents the first member of a new 
heterocyclic system. 

As for the chemotherapeutic results, two carbonyl 
derivatives of 2,2'-thiodipropionic acid, bis(hydrazide) 
have already passed some of the screening tests at the 
National Institutes of Health, Washington, D.C. The 
results of the anticancerolytic activity of compounds 
derived from tetrahydro-1,4-thiapyrone are not yet 
available. 

The following new compounds were prepared: thiodi- 
acetic acid, bis(hydrazide); thiodiacetic acid, bis(phenyl- 
hydrazide); 2,2'-thiodipropionic acid, bis(hydrazide); _ 
2,2'-thiodipropionic acid, bis(phenylhydrazide); 3,3'-thio- 
dipropionic acid, bis(phenylhydrazide); 4,4'-thiodibutyric 
acid, bis(hydrazide); 4,4'-thiodibutyric acid, bis(phenyl- 
hydrazide); thiodiacetic acid, bis(benzylidene hydrazide); 
thiodiacetic acid, bis(o-chlorobenzylidene hydrazide); 
thiodiacetic acid, bis(anisylidene hydrazide); thiodiacetic 
acid, bis(cinnamylidene hydrazide); thiodiacetic acid, 
bis(p-dimethylaminobenzylidene hydrazide); thiodiacetic 
acid, bis(o-hydroxybenzylidene hydrazide); thiodiacetic 
acid, bis(a-methylbenzylidene hydrazide); 2,2'-thiodi- 
propionic acid bis(benzylidene hydrazide); 2,2'-thiodi- 
propionic acid, bis(anisylidene hydrazide); 2,2'-thiodi- 
propionic acid, bis(o-chlorobenzylidene hydrazide); 2,2' - 
thiodipropionic acid, bis(anisylidene hydrazide); 2,2'- 
thiodipropionic acid, bis(cinnamylidene hydrazide); 2,2'- 
thiodipropionic acid, bis(p-dimethylaminobenzylidene 
hydrazide); 2,2'-thiopropionic acid, bis(o-hydroxybenzyli- 
dene hydrazide); 2,2'-thiodipropionic acid, bis(a-methyl- 
benzylidene hydrazide); 3,3'-thiodipropionic acid, bis- 
(benzylidene hydrazide); 3,3'-thiodipropionic acid, bis(o- 
chlorobenzylidene hydrazide); 3,3'-thiodipropionic acid, 
bis(anisylidene hydrazide); 3,3'-thiodipropionic acid, bis- 
(cinnamylidene hydrazide); 3,3'-thiodipropionic acid, 
bis(p-dimethylaminobenzylidene hydrazide); 3,3'-thiodi- 
propionic acid, bis(o-hydroxybenzylidene hydrazide); 
3,3'-thiodipropionic acid, bis(a-methylbenzylidene hydra- 
zide); 4,4'-thiodibutyric acid, bis(benzylidene hydrazide); 
4,4'-thiodibutyric acid, bis(o-chlorobenzylidene hydrazide); 
4,4'-thiodibutyric acid, bis(anisylidene hydrazide); 4,4'- 
thiodibutyric acid, bis(cinnamylidene hydrazide); 4,4'- 
thiodibutyric acid, bis(o-hydroxybenzylidene hydrazide); 
4,4'-thiodibutyric acid, bis(a-methylbenzylidene hydra- 





zide); thiodiacetic acid, bis(tetrahydro-4-thiapyranylidene 
hydrazide); 2,2'-thiodipropionic acid, bis(tetrahydro-4- 
thiapyranylidene hydrazide); 3,3'-thiodipropionic acid, 
bis(tetrahydro-4-thiapyranylidene hydrazide); 4,4'- 
thiodipropionic acid, bis(tetrahydro-4-thiapyranylidene 
hydrazide); thiapyran-4-one, tetrahydro-,azine; N-(tetra- 
hydro-4-thiapyranylidene) 4-aminotetrahydrothiapyran; 
3,7,11,14,15-pentathiadispiro[5.1.5.2]pentadecane. 
Microfilm $2.75; Xerox $4.40. 85 pages. 


REACTIVITIES OF 
TRANS- AND CIS-DYPNONES 


(L. C. Card No. Mic 60-4620) 


Landry Thomas Slade, Ph.D. 
University of Virginia, 1960 


This dissertation presents the results of investigations 
into the reactivity of the dypnone molecule, with particular 
reference to the effect of the trans- and cis-configurations 
on the reactivity including the reactivity of the conjugated 
8-methyl group. 

Trans-dypnone was prepared and characterized by 
known methods, and cis-dypnone was made in quantity by 
sunlight irradiation of solutions of the trans-isomer. The 
related trans-p,p'-dibromodypnone was also prepared and 
characterized, and its cis-isomer was obtained for the 
first time by irradiation. 

Trans-dypnone was found to add phenylmagnesium 
bromide largely 1,4, while phenyllithium added exclusively 
1,2. Careful hydrolysis with ammonium chloride was 
necessary to obtain the simple 1,2-addition product, a 
carbinol. These results are in accord with reports in the 
literature on trans-dypnone. Cis-dypnone added both 
phenylmagnesium bromide and phenyllithium in a 1,2- 
manner, however, with rearrangement to the same car- 
binol, which is the less-hindered trans-form or the allylic 
isomer of it. Careful hydrolysis with ammonium chloride 
was again necessary to obtain the carbinol. Infrared data 
support a non-cis-configuration for this carbinol; it was 
characterized by its dehydration to 1,1,3-triphenyl-1,3- 
butadiene. 

The 1,2-additions to trans- and cis-dypnone occurred 
with spontaneous dehydration and loss of configuration to 
1,1,3-triphenyl-1,3-butadiene if hydrochloric acid was 
used as the hydrolyzing agent for the organometallic 
adduct. 

The 1,2-additions to cis-dypnone were rationalized in 
terms of the excessive steric hindrance about the cis- 
dypnone 8-carbon atom. 

To evaluate configurational effects on reactivity of the 
8-methyl group, trans- and cis-dypnones were reacted 
with selenium dioxide. Both gave 2,4-diphenylfuran. This 
furan on standing in air passed into a high-melting, diffi- 
cultly soluble compound which was postulated to be 
5,5 '-bis-(3,5-diphenylfuranone-2), the product of autodxi- 
dation. Its structure was proved by ultraviolet studies, 
but the structure of the closest analog in the literature 
has had to be reversed from that given. 
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Trans- and cis-dypnone reacted with N-bromosuc- 
cinimide and gave in both cases the same trans-y-bromo- 
dypnone. This trans-isomer resisted irradiation-inver- 
sion, and all other attempts to prepare the cis-y-bromo- 
dypnone met with failure. 

The effects of bases on the bromine atom of trans-y- 
bromodypnone were studied. Weakly basic morpholine 
converted the trans-7-bromodypnone into trans-y-morpho- 
linodypnone at room temperature, but into 2,4-diphenyl- 
furan under refluxing, without, however, passing through 
the trans-y-morpholinodypnone. The trans-y-morpholino- 
dypnone on irradiation gave no cis-isomer, and it was 
stable toward sodium hydroxide and toward ethanolic 
hydrogen bromide. Weakly basic sodium acetate did not 
react at room temperature but gave 2,4-diphenylfuran 
under reflux. Analogies and mechanisms were considered. 

Strongly basic sodium hydroxide and methoxide at -10° 
both gave 1,2-dibenzoylethane, involving a novel rear- 
rangement for which a mechanism was postulated in terms 
of addition-enolization by the base, intramolecular carbon- 
alkylation to a cyclopropanol, and fission-rearrangement. 

Trans- and cis-dypnone both added bromine to give the 
same dypnone dibromide. Attempts to dehydrobrominate 
this molecule to a bromodypnone using both morpholine 
and sodium acetate resulted only in the formation of 
2,4-diphenylfuran. 

The cis-dypnone, like the trans-dypnone, was converted 
into a mixture of stereoisomeric epoxides, with the trans- 
epoxide in larger yield. 

The cis-configuration of dypnone is found to be highly 
labile with respect to cis-to-trans interconversion in the 
course of reactions, and in all of the above studies there 
is only one where it is certain that the cis-isomer has 
reacted without primary inversion to the trans, namely 
the addition of Grignard reagent. 

Microfilm $2.75; Xerox $6.60. 136 pages. 


SYNTHESIS AND SOLVOLYSIS OF 
SOME 3-SUBSTITUTED-8-HETEROBICYCLO 
[3.2.1] OCTANES. 


(L. C. Card No. Mic 60-6939) 


Harry Andrew Smith, Ph.D. 
University of Michigan, 1960 


The substances investigated in this work are deriva- 
tives of the alcohol portion of such solanaceous alkaloids 
as atropine, hyoscyamine, poroidine, convolvine, and 
tropococaine. All of these drugs are known for their 
mydriatic and/or anesthetic properties. Therefore this 
work would be of interest as a further insight into the 
chemistry of these drugs and their derivatives. 

The work accomplished on the solvolysis of 2-substi- 
tuted bicyclo [2.2.1] heptanes has shown that they react by 
ionization accompanied or followed by some form of 
stabilization of the cation. If a hetero atom or a double 
bond is introduced into the carbocyclic system, additional 
modes of stabilization are available besides those that the 
carbocyclic system can use. In the case of anti nor- 





bornenyl-7 tosylate, though, stabilization occurs during 
ionization. 

The 3-substituted bicyclo [3.2.1] octanes can be 
stabilized in a manner analogous to that for the 2-substi- 
tuted bicyclo [2.2.1] heptanes. Some work on nitrogen 
heterocycles such as the 3-substituted tropanes has shown 
that the nitrogen aids in stabilization of the incipient 
carbonium ion. This occurs by two processes (1) frag- 
mentation leading to 5-substituted-2-allylpyrrolidines and 
(2) participation leading to products with retention of 
configuration. Kinetic studies have shown that stabilization 
occurs during and not after ionization. 

In our investigation it was decided to study the two 
isomeric 3a and 38-mesyloxynortropanes and the 3a and 
38-tosyloxy-8-thiabicyclo [3.2.1] octanes to see which 
modes of stabilization were observable with these hetero- 
cycles. The first pair was synthesized in six steps from 
tropinone in yields of 23% for the 3a isomer and 49% for 
the 38 isomer. The second pair was made in four steps 
from the same starting material in 17% and 34% yields 
respectively. 

Rate determinations made on these compounds show 
the following order of relative rates; 38-mesyloxynortro- 
pane > 3a-mesyloxynortropane > trans 4-t-butylcyclohexyl 
tosylate > 3a-tosyloxy-8-thiabicyclo [3.2.1] octane > 3f- 
tosyloxy-8-thiabicyclo [3.2.1] octane. These rate data 
along with the thermodynamic data and products show that 
38-mesyloxynortropane reacts by fragmentation during 
ionization and that the 3a isomer reacts by nitrogen par- 
ticipation also during ionization. In the case of the sulfur 
compounds the rates are retarded due to the lack of 
interaction of the sulfur during the rate determining ioni- 
zation step and to an inductive effect. However, sulfur 
must participate in at least a product determining step 
since the only product from both esters is the 3a alcohol. 

From all of the data available now it can be seen that 
the unbonded electron pairs on hetero atoms can partici- 
pate but that those on oxygen and sulfur are too tightly held 
to contribute much or at all to the ease of removal of the 


leaving group. 
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THE CHEMISTRY OF SOME 
BENZYLATED ELLAGIC ACID DERIVATIVES 


(L. C. Card No. Mic 60-5295) 


David Herbert Steinberg, Ph.D. 
New York University, 1960 


Adviser: Kurt Mislow 


The chemistry of some benzylated ellagic acid deriva- 
tives was investigated. A number of novel reaction 
products were obtained and identified. 

On the basis of two recently developed optical displace- 
ment rules, the (S)-configuration has been tentatively 
assigned to (-) 4,5,6,4',5',6'-hexakis(benzyloxy)-2,2'-di- 
phenic acid which has beenshown to be present in combined 
form in corilagin, chebulagic acid and other ellagitannins. 

A method of evaluating the efficiency of the chromato- 
graphic separation of an optically active from a racemic 
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component is described for which the designation “optical 
dilution method” is proposed. 
Microfilm $2.75; Xerox $6.60. 140 pages. 


A STUDY OF ADHESION: 
I. MOLECULAR MODELS OF POLYETHYLENE 
AND POLY(VINYL CHLORIDE) 
ON METAL SURFACES. 
Il. ADHESION AND SURFACE ROUGHNESS 
POLYETHYLENE AND METALS. 


(L. C. Card No. Mic 60-5557) 


Dean Taylor, Jr., Ph.D. 
Case Institute of Technology, 1960 


Part I. Scale models of molecules of polyethylene and 
poly(vinyl chloride) and models of the surfaces of titanium, 
iron and their oxides were constructed and employed ina 
study of the geometrical relationships which exist at the 
interfaces between adhesives and adherends. Calculations 
of adhesive strengths based on dipole-ion type interaction 
were made taking into account the measured angles and 
distances between dipole and surface ions. The existence 
of various interphase steric hindrances and effects of 
these hindrances on calculated strengths are noted. The 
study shows that: The manner in which the model of an 
adhesive polymer fits on the model surface controls both 
the type of interaction and strength of the bond formed; 
only a small fraction of the available sites on a metal 
surface can be expected to participate in bonding; and the 
surface must approach a minimum roughness for the 
maximum number of interactions to take place. 

Part Il. Strengths of adhesion in tension of polyethylene 
to nine different metals were found to be inversely pro- 
portional to roughness of the surfaces. Both the magnitude 
and type of roughness are involved in determining strength 
of adhesion, the controlling factor apparently being the 
extent to which the molecules of the adhesive polymer can 
conform to the adherend surface. Experimental evidence 
presented is in agreement with the results of the studies 
of the model surfaces. 

Microfilm $2.75; Xerox $5.80. 117 pages. 


5,5-DIMETHYLC YC LOPENTADIENE. 
(L. C. Card No. Mic 60-6522) 


William Elliotte Tyler, II, Ph.D. 
Lehigh University, 1960 


As a building block for the synthesis of bicyclic ter- 
penes and their derivatives, 5, 5-dimethylcyclopentadiene 
(I) seemed well-suited. A synthesis of I which had been 
reported [S. Zonis, J. Gen. Chem. (U. S. S. R.) 9, 2191, 
(1939), C. A. 34, 4052, (1940)] was first employed; how- 
ever, the material that was obtained did not have the 
boiling point or ultraviolet spectral characteristics ex- 
pected for I. An independent synthesis was carried out, 
which was demonstrated to give authentic I. The first 
approach used, which was the dehydrohalogenation of 4, 4- 





dimethyl-1, 2-dibromocyclopentane, gave a mixture of I 
and 4, 4-dimethylcyclopentene. A synthesis which gave I 
in high purity began with an acyloin condensation of di- 
methyl 8, 8-dimethylglutarate, run in an equal mixture of 
liquid ammonia and diethyl ether to give 4, 4-dimethyl-2- 
cyclopentanon-1-ol (II). The Il was dehydrated with poly- 
phosphoric acid to give 4, 4-dimethyl-2-cyclopenten-1-one 
(III), which was reduced to 4, 4-dimethyl-2-cyclopenten- 
1-ol (IV) with lithium aluminum hydride. By the action of 
48% hydrobromic acid, IV was converted to 3, 3-dimethyl- 
5-bromocyclopentene (Vv), which was dehydrohalogenated 
with hot quinoline to give I,b. p. 70°, np 1.4253, in an 
over-all 28% yield. The I thus obtained was catalytically 
reduced to give 1, 1-dimethylcyclopentane (VI), whose 
properties were identical with an authentic sample. 


H, CH, CH, CH; H,; CH; 
I ml IV 
CH, CH, CH, CH, CH, CH, 
Vv I VI 


A study of the reaction, which Zonis reported to yield 
I, namely the dehydration of cis-2-methyl-3, 5-hexadien- 
2-ol, was made with the aid of gas-liquid partition chro- 
matography. It was found that this reaction produced a 
mixture with at least five components. Definitely recog- 
nized in this mixture were cis- and trans-2-methyl-1, 3, 5- 
hexatriene and 1-methyl-1, B= cyclohexadiene. It is con- 
cluded that the hydrocarbon reported by Zonis was 
probably a mixture, with 1-methyl-1, 3-cyclohexadiene 
predominating. No evidence for the presence of I in the 
mixture was found. 

A brief investigation of the unexpected position of the 
ultraviolet absorption maxima (250 my) of I was made. 
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THE PYROLYSIS OF 
FLUORINATED COMPOUNDS 


(L. C. Card No. Mic 60-6416) 


Theodore Ross Walton, Ph.D. 
The Ohio State University, 1960 


This study is composed of two parts. The first part is 
concerned with the pyrolysis of carboxyl compounds, while 
the latter part deals with attempts to prepare difluoro- 
acetylene. 


Part A 


Examples of the thermal decarboxylation of esters to 
condensation products of the acid and alcohol residue are 
known, but few in number. 
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We have found that allylic trifluoroacetates with certain 
structural requirements will undergo this thermal de- 
carboxylation: 


550-650°C. 


(1) CF;COOCH.C H=C H, >CF;CH,CH=CH, +CO, 





A cyclic mechanism is proposed to account for the 


products: 
al Nn, 
cr, fe H 
CH. 


The yields averaged 64%. Side products are CHF;, 
CF;CH=CH2, CH2=-CHCHO, CO, CH,CH=CH,, CH,=CH, 
and HC=CH. 

Methallyl trifluoroacetate decomposes in a similar 
manner. 


(2) siti ranes Nite neh Se geen =CH, + CO, 
CH, 7 CH; 
Crotyl trifluoroacetate, however, decomposes in a 
different manner; apparently it first undergoes an allylic 


rearrangement which permits it to split into an acid and 
Olefin. 


(3) CFs COOCH2-CH=CHCH, ae 
CH=CH. 
CF;COOH + CH2.=CHCH=CH, < ] 





Benzyl trifluoroacetate is partly decomposed at 700°C. 
to give as one of the major products a compound tenta- 
tively identified as 8,8,8-trifluoroethylbenzene. 

Attempts to extend this thermal decarboxylation to 
other trifluoroacetate esters were not effective. As ex- 
pected, ethyl trifluoroacetate gave ethylene and trifluoro- 
acetic acid, but no CF;CH2CH;. At the temperatures of 
the pyrolysis (600°C.), the liberated trifluoroacetic acid 
was further decomposed into CF;COF, COF,, CHF;, 
CO,, CO, and HF. Methyl trifluoroacetate failed to give 
any trifluoroethane; its pyrolysis required a very high 
temperature, 700-800°C., when complete thermal degra- 
dation occurred with formation of CO2, CO, Hz, CHg, 
CHF; , HF, two C, hydrocarbons and a trace of aC; or C, 
hydrocarbon. Vinyl trifluoroacetate gave small yields of 
trifluoropropene, but the major product was 1,1,1-tri- 
fluoroacetone, arising in the following manner: 


500-600"C.. CF, COCH,CHO 





CF; COOCH=CH, 
—_—» CF,;COCH; + CO 


Detected by-products were CO, CO,, HC=CH, CF,;COOH, 
and the fragments given by the thermal decomposition of 
CF;COOH. The pyrolysis of phenyl trifluoroacetate was 
inconclusive; the expected products, a,a,a-trifluorotoluene 
and/or o-trifluoroacetylphenol, were apparently not 
formed. 

An attempt to prepare hexafluoroacetone by pyrolysis 
of trifluoroacetic anhydride failed. The products of the 
decomposition were CF,, CF,;COF, COF,, CO, COz2, and 
apparently CF2=CF>. 





Part B 


Attempts to prepare and isolate difluoroacetylene were 
made. Three approaches to this problem were used. 

1. The pyrolysis of tribromofluoromethane, CFBr,, 
is known to give hexafluorobenzene as the major product. 
We felt that difluoroacetylene was the intermediate in this 
reaction, and attempted to isolate it. However, the use of 
pyrolysers of various design, with pyrolysis tubes made of 
varied materials, did not lead to the detection of FC=CF. 
Metal pyrolysis tubes made of stainless steel or nickel 
gave large amounts of disproportionation products, 
CF.Brz2 and CF;Br, and very little C,F,, while a fresh 
silver tube or a platinized Vycor tube gave small amounts 
of disproportionation products and mostly C.F.. 

2. The thermal removal of two chlorine atoms from 
1,2-difluoro-1,2-dichloroethylene appeared to be not only 
an attractive source of difluoroacetylene, 


CFC1=CFC] —————-» FC=CF + Cl, 


but also perhaps a better source of C.F, than CFBr;. 
Pyrolysis at temperatures as high as 815°C. did not lead 
to C2F2 or CegF.e, but mostly to 1,1-difluoro-2,2-dichloro- 
ethylene, 


800°C. 


CFC1=CFC1 > CF.,=CCl, 





contaminated with CF;Cl, CF.Cl., CF=CFCl1, CFC1=CCl:. 
and CF;CF=CFCl. 

3. Chemical means for the removal of the two chlorine 
atoms were also investigated. Dehalogenation by various 
combinations of metals, solvents, and catalysts at tem- 
peratures ranging from 80° to 195°C. for 5 to 168 hours 
failed to give any C2F2 or C,gF,. Starting material was 
the only substance detected. 

Microfilm $2.75; Xerox $6.80. 144 pages. 


DEOXY SUGARS; “5-DEOXY-D-GLUCOSE.” 
(L. C. Card No. Mic 60-6419) 


Thomas Edward Whiteley, Ph.D. 
The Ohio State University, 1960 


The reaction of tetra-O-acetyl-a-L-arabinopyranoside 
with ethanethiol and zinc chloride has been investigated 
and a crystalline product identified. The first synthetic 
5-deoxyhexose has been prepared by a technique new to 
the carbohydrate field. The optical properties of the pre- 
pared 5-deoxyhexose have been compared with sugars 
with the same configuration at the asymmetric centers. 

Tetra-O-acetyl-a-L-arabinopyranoside has been 
reacted with ethanethiol in the presence of zine chloride 
and Drierite to yield a sirupy product, part of which 
crystallized on deacetylation. The crystalline material 
was reductively desulfurized to a dideoxypentitol whose 
structure was demonstrated to be 1,5-dideoxy-L-arabinitol 
by sodium metaperiodate oxidation. In this manner the 
reaction product, from ethanethiol and zinc chloride, was 
shown to be 5-S-ethyl-5-thio-L-arabinose diethyl dithio- 
acetal. 

The unsaturated 1,2-O -isopropylidene-4-vinyl-a-D- 
xylo-tetrofuranose and 1,2-O-isopropylidene-3-O-p-tolyl- 
sulfonyl-4-vinyl-a-D-xylo-tetrofuranose were prepared as 
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crystalline compounds, for the first time, by the action of 
sodium iodide in acetone on 1,2-O-isopropylidene-5,6- 
di-O-p-tolylsulfonyl-a-D-glucose and 1,2-O-isopropyli- 
dene-3,5,6-tri-O-p-tolylsulfonyl-a-D-glucose, respec- 
tively. The 1,2-O-isopropylidene-4-vinyl-a-D-xylo- 
tetrofuranose was converted to a borane with diborane, 
and this borane was oxidized with alkaline hydrogen 
peroxide to 5-deoxy-1,2-O-isopropylidene-a-D-xylo- 
hexose. 

The 5-deoxy-1,2-O-isopropylidene-a-D-xylo-hexose 
was hydrolyzed to the sirupy free sugar, 5-deoxy-D-xylo- 
hexose (“5-deoxy-D-glucose”), and its structure was 
demonstrated by conversion to the known 5-deoxy-D- 
threo-hexose phenylosazone and 5-deoxy-D-threo-hexose 
phenylosotriazole. A comparison of the molecular rota- 
tion of the 5-deoxy-D-xylo-hexose with rotations of other 
free sugars of the D-xylo-hexose configurations suggests 
that 5-deoxy-D-xylo-hexose contains an appreciable 
amount of the septanose ring form in aqueous solution. 

The optical rotatory dispersion curves of 1,2-O-iso- 
propylidene-4-vinyl-a-D-xylo-tetrofuranose and its 
3-O-p-tolylsulfonyl derivative have been obtained and 
found to obey a single-term Drude equation. The rotatory 
dispersion curve of 1,2-O-isopropylidene-4-vinyl-a-D- 
xylo-tetrofuranose has been recorded in different solvents, 
and both the amplitude and position of the peak have been 
observed to be greatly dependent on the solvent. 
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RE-EVALUATION OF CERTAIN 
ATOMIC REFRACTIONS 


(L. C. Card No. Mic 60-5224) 


Robert Joseph DiCenzo, Ph.D. 
The University of Connecticut, 1960 


The tables of atomic refractions commonly used, 
namely those of Bruhl and Eisenlohr, show a lack of 
agreement among the values which they list. It was demon- 
strated in this work that contradictory conclusions can be 
drawn in comparing molecular refractions based upon 
these values, particularly where the degree of optical 
exaltation or optical depression is not great. Since the 
major work in this area was conducted during the period 
1880-1920, it was felt that sample impurities and ap- 
paratus limitations were the main factors which limited 
the accuracy of these values. In view of modern advance- 
ments in instrumentation and purification technology, it 
was deemed worthwhile to re-evaluate certain fundamental 
atomic refractions. 

In this respect, attempts were made to employ large- 
scale, preparative gas chromatography in purifying the 
liquids required. The method was not successful, how- 
ever, because of contamination of the samples, which may 
have been due to migration of the partitioning agent from 
the column. 

Samples were purified by a combination of fractional 
distillation, chemical treatment, and adsorption techniques. 





The adsorbents utilized were alumina, charcoal, silica 
gel, and two anion exchangers of the quarternary am- 
monium type. The liquids purified were hexane, heptane, 
cyclohexane, propyl ether, 1-hexene, 4-heptanone, 
1-hexanol, and propyl butanoate. The degree of purity 

of each compound was established by analytical gas 
chromatography both before and after its purification. 
Densities and refractive indices of the pure samples were 
measured with precision instruments throughout. The 
molecular refractions calculated therefrom were applied 
to the determination of the atomic refractions by the usual 
method of differences, whereby the following values were 
obtained: methylene (4.63), hydrogen (1.06), carbon (2.51), 
hydroxyl oxygen (1.54), carbonyl oxygen (2.15), ester oxy- 
gen (1.56), ether oxygen (2.31), the ethenoid bond (1.73), 
and the cyclization constant for the formation of a 
6-carbon ring (0.03). According to the limits of experi- 
mental error, these values are believed to be accurate to 
the second decimal place, as reported. 

With but two exceptions, the atomic refractions deter- 
mined experimentally were in close agreement with those 
reported by Bruhl&and Eisenlohr. The values for ester 
oxygen and carbonyl oxygen were found to disagree with 
those reported by these workers, who themselves reported 
discordant values. Other than in these two instances, the 
atomic refractions of Bruhl and Eisenlohr were found to 
be quite accurate and can be used in the calculation of 
molecular refractions, but with certain restrictions. The 
differences between the two listings is not significant in 
the ordinary calculation of R values, provided that one 
draws all of the needed atomic refractions from a single 
listing. Neither is the difference between them significant 
when one applies either set of values to compounds which 
show a high order of optical exaltation or optical depres- 
sion. However, it is not possible to draw a sharp line of 
delineation between experimental error and optical 
anomalies. Consequently, by virtue of their disagreement, 
the values of Bruhl and Eisenlohr cannot be applied with 
equal success in these instances because the differences 
between them become significant. 
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GRANULATION BY EXTRUSION 
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Prabhakar Ranchhordas Sheth, Ph.D. 
University of Michigan, 1960 


In spite of the greatly increased demand for com- 
pressed tablets of medicinal substances, one phase of the 
tablet making process, granulation, has seen little im- 
provement. Thus, although high speed presses have been 
developed, the speed of tablet production has been limited 
by tedious time-consuming granulation methods. Failure 
to improve this process has been due, to some extent, to 
the lack of basic principles governing the formation of 
granules or relating physical properties of granules to 
their function in tablet-making. 

A study was undertaken to devise a method which would 
furnish tablet granules of greater uniformity and which 
would be suited to modern production systems. Extrusion 
was selected as being most likely to fit these requirements, 
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and investigations were planned to evaluate granulation of 
dry solids, of solids with aqueous binders and solids with 
non-aqueous binders. 

Extrusion of dry solids into granules was found to be 
impractical with available equipment, extremely high 
frictional forces being involved. Extrusion with both 
aqueous and non-aqueous binders was successful and was 
investigated in detail. 

Extrusion rate-pressure relationships were examined 
with a 2-inch laboratory extruder using various substances, 
and incorporating several different lubricants and binders. 
Yield values and plastic viscosities were calculated from 
shear-stress data when uniform flow was obtained. Sev- 
eral mixtures were found to exhibit dilatant or irregular 
flow, and these results were indicative of the performance 
on the large extruder. Lubricant was shown to be essen- 
tial for uniform extrusion; and some binders, such as 
methylcellulose, were found to yield satisfactory flow 
properties in every instance, provided a suitable concen- 
tration was used. 

Tablets made from extruded granules were less friable 
than with standard granules using either aqueous or non- 
aqueous binders. 

Granules were evaluated on the basis of porosity, bulk 
density, compression characteristics and size distribution. 
Porosity measurements made by mercury porosimetry 
showed that extruded granules were less porous than 
standard granules, regardless of the type of binder used. 
This suggested that the individual particles are brought 
closer together, promoting more contact between parti- 
cles in the extrusion process. Compression curves did 
not distinguish between plastic distortion and fracture of 
granules. Mean geometric diameter calculated from size 
distribution curves showed that the extruded granules were 
much larger in size and did not break down as much when 
passed through the same screen. 

By the utilization of non-aqueous extrusion, it was 
shown that the drying procedure can be shortened or 
eliminated. Also, this makes possible the preparation of 
granules of water-sensitive materials such as vitamins 
and antibiotics. 
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STRUCTURE AND DEGRADATION 
OF RUBBER NETWORKS 


(L. C. Card No. Mic 60-5630) 


Vernon Raymond Allen, Ph.D. 
The University of Akron, 1960 


Supervisor: Dr. Maurice Morton 


Structural characteristics of natural rubber vulcani- 
zates have been studied for both the formation and 
degradation of the network. 

Based on the general expressions which have been 
derived by Flory, theoretical relations were developed in 
terms of an apparent crosslinking parameter. It was found 





that the sol-gel relations were only slightly dependent on 
the primary chain length distribution for high extents of 
crosslinking. 

It was observed that the experimental sol-gel relations 
did not agree with the predictions of theory. This network 
property was found to have a marked dependence on the 
primary molecular weight. It was shown that this de- 
pendence could be attributed to “physical” crosslinks, 
which resulted from chain entanglements trapped during 
network formation. The ratio of “physical” to chemical 
crosslinks was observed to vary from 2 to 10 as the 
primary molecular weight was increased from 200,000 to 
600,000 grams/ mole. 

An expression for the effectiveness of the chain en- 
tanglements was derived in terms of the number of physi- 
cal network chains and the molecular weight between 
entanglements. Using the experimentally determined 
value of M. = 7,200, it was found that the entanglement 
effectiveness first increases to a value of unity and then 
decreases as the degree of crosslinking is increased. 

The theoretical expressions of Horikx for network 
degradation were modified to include the effect of chain 
entanglements. Based on this modified theory, it was 
concluded that the thermal degradation of swollen vulcani- 
zates of natural rubber occurs by the random scission 
of network chains. Also, the degradation of swollen sulfur- 
vulcanizates of natural rubber in the presence of lithium 
aluminum hydride was found to be consistent with a 
crosslink scission process. 
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SOLVENT EFFECTS ON THE INTENSITY 
OF CHARGE TRANSFER SPECTRA 


(L. C. Card No. Mic 60-5902) 


Horace Lawrence Browning, Jr., Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Robert V. Nauman 


A loose complex formed between iodine molecules and 
aromatic hydrocarbons has been designated as a “charge- 
transfer complex.” These charge-transfer complexes 
are stabilized through a resonance between a ground 
state N and an excited state E. The energy of the ground 
state is approximately the same as the energy of the 
separate species; the energy of the excited state exceeds 
that of the ground state by approximately the energy re- 
quired to transfer an electron from the iodine to the 
aromatic hydrocarbon. The charge-transfer complexes 
give rise to an absorption maximum in the visible region 
of the spectrum; this absorption is found neither in the 
uncomplexed hydrocarbon nor in the uncomplexed iodine. 
By plotting a function of the absorbance at the charge- 
transfer maximum versus the concentration of the aro- 
matic, the equilibrium constant of the complex and the 
extinction coefficient of the charge-transfer maximum 
can be determined. The values of the equilibrium constant 
and the extinction coefficient have been found to vary as a 
function of solvent. This research is concerned with these 
variations. 

The equilibrium constant of the hexaethylbenzene-iodine 
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complex has been found to decrease with increasing 
solvent polarity. A blue shift in the absorption spectrum 
appears also as the solvent polarity increases. These 
effects are attributed to either of two effects: (1) an in- 
crease in the quadratic Stark effect with solvent polarity 
or (2) 2 7n transition involving the transfer of a non- 
bonding electron of I, to the HEB1* system. 

The Scott-Bower (S-B) method of plotting spectro- 
photometric data to obtain K, ande,. is compared with 
the Drago method. It was found that the two methods give 
similar results but that the Drago method is much simpler 
to apply. Microfilm $2.75; Xerox $6.40. 133 pages. 


EFFECT OF FILM FORMATION PROCESSES 
ON PROPERTIES OF POLYURETHANE POLYMERS 


(L. C. Card No. Mic 60-5530) 


Bernard Frank Cinadr, Ph.D. 
Case Institute of Technology, 1960 


Low molecular weight copolymers formed by reaction 
of a stoichiometric excess of aromatic diisocyanates with 
hydroxyl terminated, linear polyesters can form tough 
films by reaction with atmospheric water. Because of the 
great variety of possible reactions, variations in the 
catalytic system or ambient environment can be expected 
to cause significant differences in the molecular structure 
formed through continued reaction of the same copolymer 
intermediate. The existence of considerable differences 
in apparent cross-link density and/or molecular weight 
was confirmed by solubility measurements for films pre- 
pared from like copolymers cured under varying condi- 
tions. High polymer theory seems to demand that varying 
process conditions sufficiently to produce differences in 
molecular structure should also produce differences in 
mechanical properties. Toa limited degree this expecta- 
tion was realized in comparing stress-relaxation rates. 
However, the impressing fact emerged that despite very 
considerable differences in solubility behavior, other 
critically important mechanical properties like tensile 
strength and rupture energy remained relatively constant 
in all films derived from the same copolymer inter- 
mediate. 

Some microscopic observations suggest that stress- 
induced crystallization occurs when these films are 
stretched. Possibly crystallites exert a levelling effect 
on the tensile properties through a tear inhibition mecha- 
nism. These effects are controlled by the polymer com- 
position and are unperturbed by structural differences 
caused by variances in the film forming process. 

This response to control variables is a practical 
advantage in the industrial usage of these materials where 
control of composition of copolymer intermediates is very 
easy compared to the difficulty of standardizing conditions 
which affect film formation processes. 
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SELF-DIFFUSION OF IRON AND SULFUR 
IN FERROUS SULFIDE 


(L. C. Card No. Mic 60-4974) 


Ralph Howell Condit, Ph.D. 
Princeton University, 1960 


Measurements of the self-diffusion of iron and sulfur 
in ferrous sulfide single crystals are reported as a func- 
tion of temperature, deviation from stoichiometric compo- 
sition, and crystallographic direction. For the tempera- 
ture region, 350° - 697°C., the diffusion coefficient for the 
iron may be expressed by the equation, 


D= De, .[0* + 10% exp(-4/RT)]}'”” exp -(19 + 205)/RT, 


where 6 is the iron deficit as used in the formula, 
Fe, 98, Do, = 0.16 cm’*sec™ and D,. = 0.27 cm’sec™?, 
the frequency factors for diffusion in the direction at right 
angles to and parallel with the c-axis of the hexagonal 
crystal, respectively, and RT has its usual meaning and 
is expressed in units of kcal. per gram atom. Below the 
Néel temperature, 330°C., the diffusion coefficient de- 
creases with increasing iron deficit as would be expected 
on the basis of previous evidence for ordering of vacancies 
on iron sites. 

For the temperature region, 895° - 1057°C., the dif- 
fusion coefficient for sulfur may be expressed by the 
equation, 


D = 10°°**" exp (- (240 + 90)/RT) 


The mobility of the iron atoms is clearly much greater 
than of the sulfur atoms. 

Iron self-diffusion is primarily by a vacancy mecha- 
nism, the vacancies being provided by the iron deficit plus 
a small intrinsic disorder. Details of the diffusion mech- 
anism are discussed, and it is concluded that direct jumps 
between normal sites aligned along the c-axis are favored 
over jumps from normal to interstitial sites which might 
then be followed by later jumps into new normal sites. 
However, the Bardeen-Herring correlation factor appears 
to operate in such a way that the rate limiting step for 
diffusion in both crystallographic directions is the jump 
from normal to interstitial sites. 

The results of this investigation are in agreement with 
those obtained by Meussner and Birchenall on the sulfida- 
tion of iron in a sulfur atmosphere. 
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A STUDY OF THE VIBRATIONS 
IN NITROGEN OXIDES 


(L. C. Card No. Mic 60-5319) 


Joseph Paul Devlin, Ph.D. 
Kansas State University, 1960 


No adequate series of inorganic molecules has been 
analyzed to determine the degree of transferability of 
Urey-Bradley force constants for inorganic molecules. 
Indeed, series of inorganic molecules, which have related 
electronic structures and similar geometries, are rare. 
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However, the nitrogen oxides and the halogen substituted 
nitrogen oxides comprise a large series for which spectral 
and structural data are available so that normal coordinate 
analyses were possible. Accordingly, Urey-Bradley force 
constants were evaluated for several of these oxides. 

For preliminary work an analysis was made of the bent 
NOX type molecules where X was F, Cl, or Br. It was 
discovered that the oxygen-halogen non-bonded repulsion 
could not be neglected. As a result, a unique determina- 
tion of the force constants was impossible. Therefore, 
the most reasonable force constants for each molecule 
were chosen from a range of calculated values. 

The force constants which were determined for the 
NOX type molecules made possible the transfer of a com- 
plete set of force constants to the NO,X type molecules 
(X is F or Cl) since satisfactory nitro group force con- 
stants were available from N,O,. The frequencies deter- 
mined for NO2C1 from the transferred set agreed with 
the experimental values within nine per cent, but a much 
poorer result was obtained for NO.F. However, a pro- 
posed change in the frequency assigned to the N-F stretch- 
ing mode made the errors in the frequencies calculated 
for the two molecules comparable in size. A least squares 
process, programed for an IBM 650 computer, was used to 
adjust the NO.Cl and NO.F force constants until a perfect 
agreement was obtained between the calculated and ob- 
served frequencies. 

Despite some uncertainty in the geometry of N,Os;, the 
force constants transferred to N20;, from those nitrogen 
oxides which had already been analyzed, reproduced the 
observed frequencies within five per cent. These force 
constants were also adjusted by means of the computer 
adapted least square process, but the corrections in the 
force constants were small. The relationship between the 
force constants and the molecular geometry favored a 
planar structure with an N-N bond distance greater than 
two Angstrom units, and with an angle less than 110° 
between the N-N bond and the N-O bond of the nitroso 
group. 

The analyses were performed using the observed fre- 
quencies whereas the potential function assumes infinitesi 
mal harmonic displacements. It was desirable to know to 
what extent the use of observed rather than harmonic fre- 
quencies affected the force constants. Therefore, force 
constants were determined for NO, and NOC1 from the 
zero order, as well as from the observed, frequencies. 

A comparison showed large differences between the force 
constants determined from the two types of frequencies, 
but, because of the apparently large dispersions in the 
force constants, these differences may not be repre- 
sentative. 

The force constants determined throughout this inquiry 
were examined together with those already available for 
N,O,, NO,, NO3, and NO; in order to ascertain any 
physical significance in the magnitude of the various con- 
stants. Direct relationships between the N-O stretching 
frequencies and the value of the N-O stretching constants 
were discovered for both the nitro and nitroso groups. 

The repulsive forces were found to be inversely related 

to the non-bonded distance, and, more significantly, the 
value of (vasym -’sym ) showed an inverse relationship 
to the magnitude of the oxygen-oxygen non-bonded repul- 
sive force in the nitro group. The existence of these rela- 
tionships, plus the success in transferring force constants 
through the nitrogen oxide series, was considered suffi- 





cient evidence that the Urey-Bradley field is valid toa 
fairly high degree for such inorganic species. 
Microfilm $2.75; Xerox $5.80. 120 pages. 


SOLVOLYSIS IN THE WATER-HYDROGEN 
PEROXIDE SOLVENT SYSTEM 


(L. C. Card No. Mic 60-4601) 


Martin Edward Everhard, Ph.D. 
University of Virginia, 1960 


The solubilities of rubidium and cesium nitrates over 
the full range of hydrogen peroxide concentration have been 
determined at 0°C., 15°C. and 25°C. The solubility of 
N,N dimethyl urea in this solvent has been determined at 
28° C. 

In the rubidium nitrate-water-hydrogen peroxide sys- 
tem three solid phases are present. These are rubidium 
nitrate and the two compounds reported for the first time, 
RbNO,;°3/7H,O, and RbNO,°3H,O.. These solid phases 
are present in solutions from 0.0 to 0.15, 0.15 to 0.7 and 
0.7 to 1.0 mole fraction hydrogen peroxide in the solvent 
respectively. In the cesium nitrate and N,N dimethyl urea 
systems there were no additional solid phases found. 

The vapor pressures and vapor compositions over the 
full range of hydrogen peroxide concentration for the 
rubidium nitrate-water-hydrogen peroxide, urea-water- 
hydrogen peroxide, and N,N dimethyl urea-water-hydrogen 
peroxide systems have been determined at 50°C. 

The heats of solution in hydrogen peroxide for rubidium 
nitrate and cesium nitrate have been calculated from the 
solubility data. The partial pressures and activities of 
water and hydrogen peroxide are calculated from the vapor 
pressure data assuming that the vapor phase is ideal. 

A new quantity, F™ , the free energy of mixing for 
the solvent, is defined and its relation to the free energy 
of mixing is shown. ” 

This new quantity, F™ , is calculated for the lithium 
nitrate-water-hydrogen peroxide, sodium nitrate-water- 
hydrogen peroxide and potassium nitrate-water-hydrogen 
peroxide systems from the data reported previously. The 
solubilities and phase diagrams of these three systems 
are also used in interpreting the structure of these ions in 
water-hydrogen peroxide solutions in agreement with 
existing water solutions theory. 

From this data a structure is proposed for the alkali 
nitrate ions in water-hydrogen peroxide. Lithium and 
sodium ions are preferentially solvated by water. The 
slight solvation by hydrogen peroxide which occurs is 
expected to take place in the outer solvation layers. These 
ions are expected to be structure forming in this mixed 
solvent and thus the structure breaking region is small. 

The potassium ion appears to disrupt the mixed solvent 
only to a slight extent. The solvation is preferentially by 
hydrogen peroxide and the ion is only slightly structure 
breaking. This results in essentially an unperturbed 
solvent structure. 

The rubidium ion seems to be structure breaking water- 
hydrogen peroxide solutions. The solvation that does occur 
is expected to be preferentially by hydrogen peroxide. The 
structure breaking region would be larger than in the 
previous cases. 
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The excessive decomposition encountered in the cesium 
nitrate system prevented vapor pressure data from being 
obtained. It is however predicted that the cesium ion 
would be even more structure breaking than rubidium ions. 
The solvation existing would be expected to be by the 
hydrogen peroxide and this would be less than that of any 
of the ions discussed previously. 

The non-electrolyte urea is strongly bonded with 
hydrogen peroxide in the mixed solvent water hydrogen 
peroxide. The geometry of the stable compound urea-H,O, 
is considered in the light of an improved calculation of the 
distance separating the non-bonding orbitals on adjacent 
oxygens in hydrogen peroxide. This distance is also 
compared to the ionic diameter in the above electrolyte 
systems. 

The solute-solvent bonding in the N,N dimethyl urea- 
water-hydrogen peroxide system appears to be slight. 

The solvent seems to be essentially unperturbed by this 
solute. The effect of the two methyl groups in this com- 
pound on the solution properties is considered. 

Microfilm $2.75; Xerox $6.80. 141 pages. 


THE VAPORIZATION OF LANTHANUM 
OXIDE (La20;) AND NEODYMIUM OXIDE (Nd,0;) 
AT ELEVATED TEMPERATURES 


(L. C. Card No. Mic 60-6369) 


Harold William Goldstein, Ph.D. 
The Ohio State University, 1960 


The solid-gaseous equilibria of lanthanum oxide 
(La2O;) and neodymium oxide (Nd,O,) are studied at 
elevated temperatures by a combination of Knudsen effu- 
sion and mass spectrometric methods. A Bendix Time- 
of-Flight Mass Spectrometer modified for high tempera- 
ture effusion studies is used for the identification of the 
gaseous species effusing from tungsten or tantalum 
Knudsen cells. 

In tungsten Knudsen cells, by variation of the orifice 
area to cross-sectional area (h/s), the accommodation 
coefficient for the two systems is between 0.5 and 1.0. 
The solid phases are oxygen deficient, La,O..9,-.2.5, and 
Nd 20.2 .95-2.97- The gaseous species in equilibrium with 
the solid phases are the monoxide of the metal (LaO and 
NdO) and oxygen. The heats of formation, AH>, of LaQi,) 
and NdO(g) are -30.69 Kcal. mole™* and -36.99 Kcal. 
mole~’, respectively. The dissociation energy, DS, is 
8.20 + 0.20 e.v. for LaQig) and 7.45 = 0.25 e.v. for 
NdO(g) ° 

The study of the vaporization in tantalum Knudsen cells 
is complicated by the formation of an oxygen-tantalum 
sOlution followed by loss of oxygen and tantalum through 
the walls of the container. The heat of formation, AH7 , 
of the solution of oxygen in tantalum is -39.8 + 10.8 Kcal. 
mole~* at 1951° K. In the vaporization of neodymium 
oxide in tantalum a new solid phase, neodymium tantalate 
(NdTaO,), is formed. For the tantalate, an a, of 5.44 A° 
is calculated on the basis of a face-centered cubic struc- 
ture. The heat of formation, AH6, of neodymium tantalate 
is -457.1 + 3.0 Kcal. mole~*. This value suggests that the 
stability of the tantalate is not very great, since the heat 
corresponding to its decomposition to neodymium oxide 





(Nd,O,) and tantalum pentoxide (Ta2O;) is +3 + 5 Kceal. 
mole’. 

The heat capacities of the sesquioxides of yttrium, 
lanthanum, and neodymium were determined in the tem- 
perature range 16 to 300° K. The entropies, enthalpies, 
and free energy functions are calculated. The free energy 
functions and entropies are extended to 2500° K. by the 
use of some higher temperature heat capacity data avail- 
able in the literature. 

A discussion of the condensed phase vapor equilibria 
in the rare earth sesquioxides at elevated temperatures is 
given. It is shown that the differences in chemical binding 
of the stable compounds of the rare earths are primarily 
a result of differences in properties of the rare earth 
elements, which is reflected in the heat of sublimation of 
the metal. Microfilm $2.75; Xerox $6.20. 127 pages. 


MERC URY-PHOTOSENSITIZED REACTIONS 
INVOLVING NITRIC OXIDE, NITROUS OXIDE, 
AND HYDROGEN. 


(L. C. Card No. Mic 60-6881) 


Morton Z. Hoffman, Ph.D. 
University of Michigan, 1960 


The mercury (6*P,)-photosensitized (MPS) decomposi- 
tion of nitric oxide and nitrous oxide and the MPS reaction 
of hydrogen with nitric oxide and with nitrous oxide have 
been studied at room temperature. The reactions were 
effected in a circulating system containing mercury vapor 
by means of 2537 A radiation from a mercury resonance 
lamp. Nitrogen is a product of all these reactions; oxygen 
is produced in the decomposition of N,O but in the NO 
decomposition it is apparently consumed by reaction with 
substrate. Water is a product of the reactions with 
hydrogen. The N**/N*® and 0'°/0"* isotope effects for 
these reactions have been measured where possible. 

In the MPS decomposition of nitrous oxide, isotope 
fractionation factors, S° (interpreted in terms of the 
ratios of rate constants for quenching Hg(6*P,) atoms by 
N?*n?40!* vs N?°N401¢ | N’4N25Q16 | and N?4N?40/8), are 
related to the ratio of isotopic quenching cross sections 
by the relation Q/Q* = S°(u/y*)¥?, where u and u* are 
the collisional reduced masses for Hg and the light and 
heavy isotopic molecules, respectively. The quenching 
cross section ratio for N’*,0°°/N’*,0"* was unity within 
the experimental uncertainty (+ 0.1%). The ratios for 
N**N‘*0'° /N** N*40** and N**N*407*/N*4N*50"* differed 
from unity by +0.98% and +0.44%, respectively. The order 
of the quenching cross sections for the isotopic nitrous 
oxide molecules is thus: N**N'*0'* < N*4N O16 < 
N**N’407* = N'4*N'40"*, The implications of these obser- 
vations are discussed. 

The rate of the MPS reaction of nitrous oxide and 
hydrogen was found to be not significantly greater than 
the rate of the nitrous oxide MPS decomposition. The 
N**/N** isotope effect was independent of the ratio 
(H2)/(N2O) in the range 1.0 to 11.7, with an average value 
of S° = 1.018 + 0.001 compared with S° = 1.017 + 0.001 
for the isotope effect in the decomposition. The 0**/O?* 
isotope effect was 1.017 + 0.002 compared with 1.019 + 
0.001 for the decomposition. These observations are 
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readily explained if one assumes that the rate of H-atom 
attack on nitrous oxide is a small fraction of the rate of 
the N,O decomposition. 

The MPS decomposition of nitric oxide followed zero 
order kinetics over the pressure range studied (174 - 676 
mm Hg). A mechanism was proposed consistent with 
these observations and the known first order behavior at 
low ( <0.1 mm Hg) pressures. It involves the presumed 
production of NO(‘*z) molecules from the interaction of 
ground state nitric oxide with Hg(6*P,) atoms, with sub- 
sequent excitation of the NO(‘r ) to a repulsive state 
leading to dissociation. The N**/N* isotope effect was 
1.008 + 0.002 and was independent of pressure. The 
origin of the effect was traced to the quenching step. 

In the MPS reaction of nitric oxide with hydrogen, the 
N’4/N’® isotope effect was found to be “inverted,” i.e. the 
first fraction of nitrogen produced was found to be enriched 
in N*® compared with the original NO. This “inverted” 
isotope effect had the value of 1.008 at a ratio (H2)/(NO) 
= 1, diminishing to the null value of 1.000 at a ratio of 29. 
The mechanism previously proposed in the literature for 
this reaction did not suggest a possible origin for these 
results. Qualitatively, however, it is possible to explain 
the N*® enrichment by assuming an isotope exchange 
equilibrium between nitric oxide and HNO (a previously 
proposed reaction intermediate). In the absence of more 
detailed experimental data on the mode of decomposition 
of HNO in the gas phase, a quantitative treatment of the 
isotope effect in terms of the reaction mechanism is not 
possible. Microfilm $2.75; Xerox $5.60. 114 pages. 


STUDIES OF LONG RANGE ORDER 
AND SOME STRUCTURAL CHARACTERISTICS 
OF CADMIUM-RICH ALLOYS 
IN THE Mg-Cd SYSTEM 


(L. C. Card No. Mic 60-6183) 


G. Sanjiv Kamath, Ph.D. 
University of Pittsburgh, 1960 


The objective of the present study was to investigate 
the nature of the order-disorder transformation in the 
cadmium-rich alloys of the Mg-Cd system by x-ray dif- 
fraction techniques. Toward this end three types of 
information were accumulated. These were as follows: 
(a) establishment of the phase diagram for the system at 
compositions in the vicinity of MgCD,, (b) structure 
determination as deduced from measurements of lattice 
parameters and intensities of diffraction lines and 
(c) evaluation of the long range order parameter, S, as 
a function of temperature from the observed intensities of 
the superlattice lines. 

Alloys ranging in composition from 20 to 33.3% Mg 
were used in the experiments. Solid samples and counter 
techniques were mostly employed, the sample being 
mounted in a special holder to prevent oxidation. 

The 25% Mg alloy was studied in great detail. It orders 
at a critical temperature, T,, of 88+ 2°C. Below T, a 
two-phase region exists where an ordered phase, a, and 
a disordered phase, 8, coexist in equilibrium, their com- 
positions differing and varying with temperature. Near T,, 
a is about 27% Mg; and, as the alloy is cooled, this phase 





slowly increases in quantity and the composition ap- 
proaches 25% Mg. The § phase in equilibrium at any 
temperature with the a phase varies simultaneously in 
quantity and composition so as to maintain the over-all 
stoichiometry. All the experimental observations indicate 
that S does not vary significantly in the a phase in the 
25% Mg alloy up to T,. 

The mechanism of the order-disorder transformation 
in the two-phase region and below 20°C where it is single 
phase ordered h.c.p. seems to be different in the 25% Mg 
alloy. Possible explanations are discussed. 

The results on the other alloys led to the following 
conclusions: (a) The x-ray pattern indicates that the 
ordered alloys have a hexagonal (or possibly in certain 
cases a pseudo-hexagonal) structure based on that of 
MgCd;. (b) The 33.3% Mg alloy becomes partially ortho- 
rhombic below about 70°C. (c) T,. increases and the 
width of the two-phase region below T, decreases as the 
alloy becomes richer in magnesium, until at 33.3% Mg the 
alloy disorders congruently at its critical temperature of 
125+ 1°C. (d) Concurrently with (c), the discontinuity in 
lattice parameters between the a and the £ phases falls, 
with increasing magnesium content, to a minimum at 
33.3% Mg. 

These observations led to a detailed examination of the 
33.3% alloy which corresponds to the formula MgCd>. It 
was originally intended to evaluate S from the ratio of 
intensities of appropriate fundamental and superlattice 
lines as was done with the 25% sample. The observed 
intensities of the fundamental lines varied anomalously 
with temperature and hence S was obtained by a procedure 
which entailed only the use of the superlattice lines. Pos- 
sible reasons for the anomalous behavior of the intensities 
of the fundamental lines are suggested in terms of the 
pre-precipitation and precipitation phenomena such as 
Guinier-Preston zone formation. Experiments to clarify 
the issue are suggested. 

A phase diagram of the Mg-Cd system in the region of 
composition up to 33.3% Mg is proposed which harmoni- 
ously incorporates all the experimental observations. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


THE INVESTIGATION OF ELECTRO-MECHANICAL 
SURFACE INTERACTIONS OF POLYMERS: 
FRICTIONAL STICK-SLIP, 

CHARGING KINETICS, ADHESION. 


(L. C. Card No. Mic 60-5544) 


Edward Lane Kern, Ph.D. 
Case Institute of Technology, 1960 


The interrelationship of electrical and mechanical 
behavior on solid polymeric surfaces has been quantita- 
tively investigated, with especial emphasis on frictional 
behavior, adhesion and the kinetics of charging. Repro- 
ducible and consistent results were obtained through 
development of procedures for testing and preparation of 
metal and high purity polymer surfaces. 

The rate of charge transfer between metal and polymer 
surfaces is a function of surface conditions, nature of 
metal and exact polymer composition, the effect of the 
latter being greatest. A smooth charging curve of the 
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form Q= Q¢(1-e7*/ T) is obtained by repetitive contact, 
a method that gives promise of being a tool for the study 
of polymeric properties. 

The stick-slip behavior of a moving metal slider 
against a polymer surface is correlated with the charging 
behavior and is shown to be consistent with the formula- 
tion of buildup of adhesion commencing with initial charge 
transfer and persisting until the increasing restoring force 
becomes equal to the adhesion force resulting from the 
charge transfer, at which time mechanical breakfree and 
an electrical transient occur. Investigation of the ad- 
hesion between metal and polymer indicates that the 
electrical charges separated during break account for a 
major portion of the breaking force. 

Microfilm $2.75; Xerox $6.20. 128 pages. 


A THERMODYNAMIC STUDY OF THE SYSTEM 
AMMONIUM FLUORIDE-WATER 


(L. C. Card No. Mic 60-6897) 


Leonard Cecil Labowitz, Ph.D. 
University of Michigan, 1960 


A thermodynamic study of the system NH,F-H20O was 
made: (1) to determine the range of existence and the 
thermophysical properties of the solid solution of NH,F 
in ice reported by Brill and Zaromb and (2) to confirm 
the existence and determine the thermodynamic properties 
of the compound NH,F-H2O reported by Yatlov and 
Polyakova. 

Thermal analyses were made from 230 to 290 °K. for 
18 compositions, and the solubility of ammonium fluoride 
was determined at four temperatures. A eutectic point 
was found at 19.39 mole percent NH,F, 244.5 + 0.1 °K., 
and a peritectic point was found at 23.25 mole percent 
NH,F, 246.0 + 0.1 °K. A eutectic half was detected for 
7.44 but not for 6.67 mole percent NH,F. The results are 
at variance with those of Yatlov and Polyakova regarding 
the location of the liquidus curve in the water-rich region 
of the system and the peritectic temperature. It was 
demonstrated that their liquidus curve could be reproduced 
with material intentionally contaminated with NH,HF, to 
give the F/NHs ratio indicated by their analytical data. 
Anomalies in certain temperature-dependent properties 
of NH4F, probably due to traces of water, have been 
reported near the peritectic temperature found by the 
present investigation but never near the peritectic tem- 
perature reported by Yatlov and Polyakova. 

Schreinemakers’ method of wet residues was applied 
to the water-rich regions of the systems NH,F-NH,Cl-H,O 
and NH4F-NHa,i-H2O at 262.4 and 252.4 + 0.1 °K., re- 
spectively, proving that the solid phase which first sepa- 
rates on freezing is not pure ice but a solid solution. In 
addition, the method of wet residues was applied to the 
system NH,F-NH,I-H.2O at 245.7 + 0.1 °K. proving that 
a solid phase of composition NH,F-H,O exists at that 
temperature. 

The heat capacities of 1.0054, 3.007, 9.024 and 33.08 
(eutectic composition) weight percent NH,F solutions 
were determined by adiabatic calorimetry from 63 to 
321 °K. and the derived thermodynamic functions S° -S3, 
H°-H3, and (H°-H¢)/T are presented. The absence of a 





thermal effect at the eutectic temperature for the 1 and 3 
weight percent samples is definite proof of the existence 
of the solid solution at those concentrations. Although a 
thermal effect near the eutectic temperature was detected 
for the 9 weight percent sample, it is believed that this 
effect was caused by a spectrum of frozen-in non-equilib- 
rium solid solution compositions due to rapid cooling of 
the sample through the transition region, rather than by a 
true-equilibrium eutectic transition. The heat capacity of 
NH,F-H,O was measured from 4.3 to 323 °K. Thermo- 
dynamic functions were calculated by numerical quadrature 
of the heat capacity curve, and the values of C;, S°-S3, 
H°-H>, and -(F°-H3)/T per mole solution (per 4 mole 
NH,F-H.0O) at 298.15 °K. are 18.61 cal. deg.~*, 17.585 cal. 
deg.~*, 3104.1 cal., and 7.174 cal. deg.~? respectively. 
The maximum peritectic effect was found at 245.3 + 

0.1 °K. The excess peritectic enthalpy and entropy func- 
tions per mole solution (per } mole NH,F-H,O) are 

741.2 cal. and 3.015 cal. deg.~’, respectively. No evidence 
of a phase transition was found near the peritectic tem- 
perature reported by Yatlov and Polyakova. 

A new thermodynamic relationship for the solidus 
curve superior to the one used by Brill and Zaromb was 
derived taking into account the temperature-dependency of 
the heat of fusion of ice. The solidus curve calculated by 
the new formula is in good agreement with the results of 
the present investigation. 

Microfilm $2.75; Xerox $6.60. 140 pages. 


COALESCENCE OF LATEX PARTICLES 
BY SWELLING 


(L. C. Card No. Mic 60-5629) 


Otis Griffin Lewis, Ph.D. 
The University of Akron, 1960 


Supervisor: Maurice Morton 


Polystyrene and polybutadiene latex particles were 
agglomerated by swelling with organic solvents. Ag- 
glomeration was not observed below about 60 volume 
percent disperse phase, but increased rapidly above that. 
The final particle size increased with time up to about 
17 hours, and was roughly proportional to the square root 
of the electrolyte concentration. At a given concentration 
of disperse phase, a high swelling ratio, high soap con- 
centration, high interfacial tension between the solvent 
and water, or the presence of cross links resulted in less 
agglomeration. Coalescence is believed to occur when 
the particles are forced together within about 100 A of 
each other. The free energy of mixing of solvent and 
polymer was shown to be an important factor in this type 
of agglomeration. 

Microfilm $2.80. Xerox $9.70. 214 pages. 
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RADICAL AND ANIONIC 
POLYMERIZATION OF ISOPRENE 


(L. C. Card No. Mic 60-5628) 


Russell Anthony Livigni, Ph.D. 
The University of Akron, 1960 


Supervisor: Maurice Morton 


A kinetic study has been carried out on the bulk 
polymerization of isoprene, using azo- bis-isobutyronitrile 
as an initiator. In comparison to other vinyl-type mono- 
mers, polymerized in this manner, isoprene gives slow 
rates of polymerization with the simultaneous formation 
of low molecular weight polymers. This experimental 
fact can be accounted for, from the kinetics of radical 
polymerization, by isoprene having either a slow rate of 
initiation or a rapid rate of termination. 

By using the previously determined reaction rate 
constant for the propagation reaction, and measuring the 
rate and degree of polymerization at various initiator 
concentrations, it was possible to determine the termina- 
tion rate constant and the rate of chain initiation for 
isoprene. From the results obtained it was concluded 
that the rate and degree of polymerization for isoprene 
are controlled by a large value for the termination con- 
stant. 

A kinetic study was carried out on the anionic poly- 
merization of isoprene by butyl lithium and polyisoprene 
seed, in hexane. It has already been reported that these 
systems yield a polyisoprene similar in microstructure 
to Hevea. 

The butyl lithium and polyisoprene seed systems were 
found to give different kinetic behavior, with respect to 
the rate of polymerization of isoprene. This difference in 
the kinetics, of these two systems, is discussed. 

Microfilm $2.75; Xerox $8.60. 188 pages. 


EXPERIMENTAL DETERMINATION 
OF ENERGY RELEASE RATE: 
APPLICATIONS TO FRACTURE IN 
NOTCH BENDING AND NOTCH TENSION. 


(L. C. Card No. Mic 60-5548) 


Jack Douglas Lubahn, Ph.D. 
Case Institute of Technology, 1960 


Values of energy release rate were determined experi- 
mentally, as a function of notch depth, for notch bending 
and notch tension; and by means of fracture tests the 
critical energy release rate was determined for two steels. 
The experimental values of energy release rate showed 
fair to good agreement with analytical values available 
from the literature, depending on notch depth and type of 
test. In terms of the Griffith-Irwin concept of a critical 
energy release rate, the effects of notch depth and speci- 
men size could be accurately predicted if extensive plastic 
flow did not occur, but correlation of different types of 
tests by means of this concept were only fair. 

Microfilm $2.75; Xerox $4.00. 72 pages. 


BRANCHING IN VINYL POLYMERIZATION 
(L. C. Card No. Mic 60-5627) 


Irja Piirma, Ph.D. 
The University of Akron, 1960 


Supervisor: Maurice Morton 


A study has been carried out to determine the transfer 
constants of polystyrene, poly (methyl methacrylate), and 
poly (vinyl acetate) in their respective homopolymeriza- 
tions as well as in graft copolymerizations. This was 
accomplished by polymerizing the monomers in the pres- 
ence of varying amounts of oligomers, followed by careful 
separation of the resulting polymers whenever possible. 
The effect of oligomer end-groups was determined by 
using oligomers of different molecular weight (500-5000). 

As expected, no evidence was found for any chain 
transfer between styrene radicals and polystyrene, indi- 
cating that this transfer constant must be considerably 
lower than the 5 x 107* limit imposed by the kinetic chain 
length. The values of other polymeric transfer constants 
were found to be as follows: 


Radical Polymer Transfer Constants(x10* ) 








40°C 60°C 75°C 80°C 100°C 130°C 





Styrene MMA - - - 0.37 0.60 - 
Styrene VA - - - - 0.66 0.92 
MMA MMA - 0.21 - 0.25 - . 
MMA Styrene - 0.22 - 0.30 - - 
MMA VA - 0.20 - 0.28 - - 
VA VA 3.2 4.8 - . - - 
VA Styrene 1.2 1.5 1.9 - - - 
VA MMA - 22 28 - - - 


These values confirm the expected order of magnitude 
of the polymer transfer reactions and the expected reac- 
tivity and steric factors involved in reactions of these 
radicals. 

Any transfer with oligomer end-groups was too low to 
be detected, hence these values represent the chain trans- 
fer activity of the interior units of the polymer chain. 

Microfilm $2.75; Xerox $8.00. 175 pages. 


STUDIES OF DIELECTRIC RELAXATION 
IN SOME NON-RIGID MOLECULES 


(L. C. Card No. Mic 60-5043) 


Dominic M. Roberti, Ph.D. 
Princeton University, 1959 


The anomalous dispersion of dielectric constant shown 
by polar liquids should not be confused with the resonance 
absorption in the pure rotational spectra of gases. By 
using the concept of “pressure broadening,” these two 
absorption phenomena are related, although the danger of 
assigning too much physical meaning to the relationship is 
pointed out. 

The anomalous dispersion can also be approached from 
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the point of view of the Debye theory. Polar molecules 
are undergoing rapid rotation to align themselves with the 
alternating electric field. At sufficiently high frequencies 
of the field, the rotation lags behind, giving rise toa 
dissipation of energy. Debye showed that the relaxation 
time, the inverse of the angular frequency at which the 
absorption is a maximum, is a function of molecular size, 
viscosity, and temperature. Perrin extended the theory to 
show the effect of molecular shape, and Cole and Cole 
extended the concept of a distribution of relaxation times. 
The internal field correction is introduced to allow for 
dipole--dipole hindrance to molecular rotation of liquids. 

If several different modes of orientation are possible, 
there may be multiple relaxation times, one for each 
mode. If the different relaxation times are widely sepa- 
rated, each will give rise to a distinct dispersion region. 
More often however, a broadening and a lowering below 
the expected value is observed. The presence of rotating 
polar groups may give rise to two relaxation times. The 
theory of group rotations is given. Molecules like diphenyl 
ether show very small relaxation times, indicating the 
presence of an alternate mode of orientation, although the 
exact nature of this alternate mode is not understood. 

In order to compare values for liquids, the reduced 
relaxation times, in which the molecular relaxation times 
have been divided by the viscosities, are used. For solu- 
tions the mutual viscosity should be used instead of the 
solvent viscosity. 

A modification of the ten centimeter apparatus to extend 
use of the travelling-wave method to lower loss liquids is 
described, along with other methods of measurement. 
Calculation of relaxation times, dipole moments, and acti- 
vation energies from the raw data is described. 

Dielectric measurements have been completed on 
diphenyl methane, benzyl phenyl ether, bibenzyl, and 
dibenzyl ether, to be compared with previous values for 
diphenyl ether and benzophenone. All the measured com- 
pounds had relaxation times comparable to that for di- 
phenyl ether, very low compared to benzophenone. The 
low values shown by diphenyl methane and bibenzyl cast 
doubt on the interpretation that resonance shifting in- 
volving lone-pair electrons is responsible for the lowering 
in diphenyl ether and similar molecules. Several other 
theories are discussed on the still unresolved question. 

The effect of rotation by the methoxy group has been 
studied by a series of measurements on anisole, o-dimeth- 
oxybenzene, m-dimethoxybenzene, p-dimethoxybenzene, 
1-methoxynaphthalene, 2-methoxynaphthalene, and 
p-chloroanisole. These values are compared with those 
for the analogs where a methyl group has been substituted 
for each methoxy group. In general, the presence of a 
methoxy group causes a lowering of the relaxation time 
below the expected value. Two distinct dispersion regions 
were indicated for o-dimethoxybenzene. The relaxation 
times calculated for these regions were approximately 
what would be expected for a molecular rotation and a 
methoxy group rotation. The p-dimethoxybenzene value 
is very low because the rigid component of the dipole 
moment is zero and a great part of the orientation takes 
place by group rotation. The value for 1-methoxynaphtha- 
lene is higher than that for 2-methoxynaphthalene because 
of the hindrance to rotation of the methoxy group of the 
1-isomer by the hydrogen on the 8-carbon. 

Mutual viscosities have been determined for benzene 
solutions of o-dimethoxybenzene, p-dimethoxybenzene, 





1-methoxynaphthalene, 2-methoxynaphthalene, p-chloro- 
anisole, and 1-nitronaphthalene. Reduced relaxation times 
of the liquids have been compared with the solution values 
reduced by the solvent viscosity and by the mutual vis- 
cosity. Microfilm $2.75; Xerox $6.00. 121 pages. 


THE VAPOR PRESSURE OF ANTIMONY 
AND ITS ACTIVITY IN ANTIMONY-TIN ALLOYS 


(L. C. Card No. Mic 60-5045) 


Gerd M. Rosenblatt, Ph.D. 
Princeton University, 1960 


An apparatus has been constructed by which vapor 
pressures can be simultaneously determined by the 
Knudsen weight loss method and by measuring the mo- 
mentum of the effusing beam. The molecular weight of 
the vapor can be estimated from a comparison of these 
two pressures. A correction factor to be applied to the 
torsion determination is derived from a measurement of 
the vapor pressure of mercury at 30°C. The vapor pres- 
sure of solid zinc has been measured from 251°C to 
335°C. The results are in excellent agreement with the 
literature and yield AH° 29, (vap.) = 31.18 kcal/mole. Zinc 
vapor is confirmed to be monatomic. The pressures and 
molecular composition of the vapor over solid antimony 
have been measured from 420° to 550°C. The pressure 
at 750°K is represented by 

log p (mm Hg) = - 20.300 + 10.571 
The pressures obtained are about 20% below the literature 
values. Comparison of the heats of vaporization obtained 
by second and third law calculations indicated that the 
values presented here are preferable to those of other 
workers. The value of AH°29. (vap.), based upon a some- 
what uncertain free energy function, is 49.45 kcal/mole. 
The vapor over antimony at 750°K is 100% Sb, within the 
limits of error. 

The vapor pressure of antimony has been measured 
over four antimony-tin alloys containing 97.4, 95.0, 93.1, 
and 90.8 atomic percent antimony. These are primary 
solid solutions of Sn in Sb. The vapor is 100% Sb, within 
the limits of error. The possibility of a light impurity in 
the vapor is discussed. The derived activity of solid Sb in 
solid SbSn shows negative deviations from Raoult’s law. 
The calculated activities and partial molar enthalpies of 
solution, although possibly showing variations from regu- 
lar solution behavior, can be fit by regular solution theory 
well within the precision of the data. The phase diagram 
solidus has been calculated using the measured activities. 
The result differs somewhat from the accepted line. 
Metallographic examination of annealed alloys shows the 
accepted solidus line to be substantially correct. This 
discrepancy implies that the deviations from regular 
solution behavior are small. 

The results of some runs with benzophenone, arsenic, 
AsCu solid solution, and InAs are presented. Other inves- 
tigators of the vapor pressure over arsenic have observed 
a surge of pressure when the sample is first heated. The 
present data suggest that this initial surge may be due to 
As 4O¢. Microfilm $2.75; Xerox $6.60. 136 pages. 
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PHOTOGALVANIC AND PHOTOVOLTAIC EFFECTS 
WITH ANODIZED ZIRCONIUM ELECTRODES 


(L. C. Card No. Mic 60-5403) 


Robert E. Salomon, Ph.D. 
University of Oregon, 1960 


Adviser: Wendell M. Graven 


Many metals, if immersed in electrolytic solutions, 
alter their potentials with respect to the solutions when 
illuminated with visible or ultraviolet radiation. The 
magnitude of the photopotential so produced is usually 
increased if the metal is coated with an inorganic layer 
which may, or may not, be derived from the base metal. 
Unsymmetrical illumination of two similar electrodes 
immersed in the same solution may cause a sustained 
flow of charge between the two electrodes. 

The photopotentials are referred to as “open circuit 
photovoltages” as they are measured with a very high 
impedance voltmeter. The photocurrents are referred to 
as “short circuit photocurrents” because they are meas- 
ured by shorting the two electrodes together through a low 
resistance ammeter. 

Preliminary investigations revealed that similar 
phenomena occur with anodized zirconium electrodes 
immersed in electrolytic solutions. 

Anodic polarization of a zirconium specimen immersed 
in a slightly alkaline electrolyte causes the formation of a 
compact, insulating ZrO, film. The films exhibit charac- 
teristic interference colors. Methods are available for 
controlling and estimating the film thickness. 

Illumination of a zirconium electrode immersed in an 
electrolytic solution causes a gradual negative shift in the 
potential of the electrode relative to the solution. Even- 
tually the potential attains a steady value. The largest 
shifts in potential occur with electrodes that have been 
anodized to thicknesses between 250 and 2500 A. When 
the illumination is discontinued the electrode potential 
slowly reverts to its normal (dark) value. 

Illumination of an anodically polarized zirconium elec- 
trode results in a photocurrent. The photocurrent, defined 
as the difference between the total current measured 
during illumination and the dark current measured prior 
to illumination, increases. linearly with both the light 
intensity and the applied field. The latter is strictly true 
only at potentials well below the formation voltage. The 
spectral sensitivity of the photocurrent was measured. 
Photocurrents were detected at wavelengths less than 
2500 A. The spectral sensitivity rose monotonously with 
decreasing wavelength in the interval between 2500 A. and 
2300 A. The photocurrents increase with increasing tem- 
perature. 

Experiments were carried out in which the solution 
was replaced by a thin, semi-transparent layer of copper 


or silver that was evaporated from a molybdenum filament. 


In this case, the rise and decay times of the open circuit 
photovoltage were much longer than with the wet elec- 
trodes, although the maximum photopotentials produced in 
the two systems were comparable. The ordinary photo- 
currents were proportional to the applied field and both 
the ordinary and short circuit photocurrents were propor- 
tional to the light intensity. The spectral sensitivity was 
unchanged by the conversion from wet to dry electrodes. 
The results indicate that the solution is not essential to 





the production of open circuit photovoltages and short cir- 
cuit photocurrents. 

A method was developed whereby anodic ZrO, films 
were isolated from the underlying Zr metal on which they 
had been formed. The absorption spectra of these isolated 
films were measured with a spectrophotometer. Absorb- 
ances followed Lambert’s law over a wide range of film 
thicknesses. Absorption commenced at around 2500 A. 
and the absorbance rose monotonously with decreasing 
wavelength down to the limit of measurement at 2000 A. 
This constitutes good evidence that light absorption within 
the film is essential to the photoeffects, and renders as 
unlikely the possibility that interfacial photoelectric 
effects cause the observed phenomena. 

The effect of ultraviolet light on the growth rates of 
anodic zirconium oxide films under conditions of constant 
current densities was studied. It was demonstrated that 
illumination could cause a reduction of the current effi- 
ciency from 100% to 0%. 

An equation of state for the photoeffects was derived. 
The system was represented as two metals with different 
work functions separated by an insulator. At equilibrium 
the Fermi levels of all three regions must coincide and 
hence the valence and conduction bands of the insulator 
must slope downwards towards the metal of lower work 
function. Electrons raised to the conduction band of the 
insulator by the absorbed radiation drift towards the 
zirconium. As these excess electrons accumulate on the 
zirconium the barrier in the reverse direction is lowered 
and some electrons are thermally excited over the barrier 
to the metal of higher work function. 

The relations derived with this model agree with the 
experimental findings. 

Microfilm $2.75; Xerox $4.20. 77 pages. 


METHYL MERCAPTAN THERMAL 
DECOMPOSITION AND REACTION 
WITH SULFUR DIOXIDE 


(L. C. Card No. Mic 60-5149) 


Henry Duane Townsend, Ph.D. 
The University of Florida, 1960 


This dissertation has been undertaken as a fundamental 
research project in the University of Florida air pollution 
laboratory. As a result of their work on sampling and 
analysis of air-borne effluents from the kraft industry, 
the laboratory visualized the need for information on the 
mechanisms of chemical reaction of odoriferous organic 
sulfur compounds. 

Methyl mercaptan and dimethyl sulfide are among the 
major sources of odor arising from the digestion and 
chemical recovery processes. The first study is on the 
thermal decomposition of methyl mercaptan in the pres- 
ence of silica gel and Porocel catalysts, and the second 
on the reaction of sulfur dioxide and methyl mercaptan 
at 350°C. on Porocel. 

Methyl mercaptan and sulfur dioxide were obtained 
from The Matheson Company as compressed cylinder 
gases. The gases were first dried by flowing through 
Drierite and then metered by rotameters into a Pyrex 
reaction tube, which contained a known volume of catalyst. 
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The reaction tube was heated by a combustion tube furnace 
and temperature of reaction measured by a thermocouple. 
The Pyrex glassware leading from the reaction tube to a 
constant volume sampler, was heated with Electrothermal 
tapes at from 110° to 120°C. to permit collection of sulfur 
and prevent condensation of water vapor. A constant 
volume sampler was used to inject a known amount of 
reaction products into gas chromatography equipment that 
utilized a Triton X-100 elution-partition column. This 


permitted an analysis for every suspected reaction product. 


Results were obtained for the thermal decomposition 
of methyl mercaptan on silica gel at 395°, 447°, and 
499°C. and on Porocel at 249°, 299°, 349°, 396°, and 
449°C. The space velocities were 0.44, 0.66, and 1.32 
cm.° of S. T. P. gas per min. per cm.® of catalyst. The 
primary reaction is 


4 


2CH;SH or Ti CH;SCH,; + H.S (1) 
and the secondary reaction 
CHsSCH, ——-> C2H, + HS (2) 


Equilibrium was obtained on Porocel between 300° and 
350°C. giving the following values for Kp and AF°: 
_ PCH;SCHs; PHS _ 


= 2.3 
> PCH;SH 





where P is in atm. 
A F°300°c. = -960 cal. 


An Arrhenius plot of log,,.k versus 1/T for the hetero- 
geneous reaction of methyl mercaptan on the silica gel 
surface gave a straight line when k is given by 


~ Pj 
k= — logie| Gy 


A possible chain reaction for the thermal decomposition 
of methyl mercaptan is discussed. 

Sulfur dioxide and methyl mercaptan were reacted in 
the mole ratios of 1:1, 1:2, and 2:1 at 350°C. and space 
velocity of 1.32 cm.° S. T. P. gas per min. per cm.° of 
PoroceL The following reactions were observed: 


A 


| = min.~ (3) 


CH;SH + SO, “—— CO, + 2H,S (4) 
CH;SH + 280, aaa CO, + 2H,O+3/eSe (5) 


This investigation represents a contribution to the 
knowledge of the chemical reactions of odoriferous organic 
sulfur compounds. 

Microfilm $2.75; Xerox $8.00. 172 pages. 





INTERACTION OF FILLERS WITH 
STYRENE-BUTADIENE RUBBER 


(L. C. Card No. Mic 60-5632) 


Melvin Peter Wagner, Ph.D. 
The University of Akron, 1960 


Supervisor: Maurice Morton 


The interaction of silicas and styrene-butadiene rubber 
(SBR), as evidenced by filler-polymer gel formation, was 
studied. The effects of milling, heating, and additives on 
this interaction were observed. Qualitatively, the interac- 
tion was similar to that reported for black-SBR. The 
results indicate that a direct interaction of filler and SBR 
does occur through ordinary processing methods. 

The effect of the filler-SBR interaction on softening 
during stress and on tensile strength were also studied. 
The filler-polymer attachments contribute to reinforce- 
ment of these properties. Dispersion of the filler isa 
significant factor in obtaining adequate filler-polymer 
attachments and in reducing the relatively weak filler- 
filler bonds in aggregates. 

Fillers do not alter X,, the solvent-polymer interac- 
tion parameter in the Flory-Rehner equation. This was 
determined from thermodynamic studies based on the 
vapor pressure of the filler-polymer system. The use of 
the theory of rubber elasticity gives a x, value which is 
considerably higher than that obtained from vapor pres- 
sure. Microfilm $2.75; Xerox $9.00. 199 pages. 


THERMCDYNAMIC BEHAVIOR OF SOME 
BINARY NON-ELECTROLYTE SOLUTIONS 


(L. C. Card No. Mic 60-5513) 


Mei-mei Wang, Ph.D. 
Case Institute of Technology, 1960 


Maron’s theory of the thermodynamic behavior of non- 
electrolyte solution has been applied to three representa- 
tive binary, low molecular weight systems, namely; 

(1) Carbon tetrachloride-cyclohexane, (2) acetone- 
chloroform, and (3) water-ethyl alcohol. This general 
theory permits the analysis of the behavior of these solu- 
tions in terms of the molecular interactions, yu, the 
relative size of the molecules, x, the temperature, con- 
centration, and volume change on mixing, when significant. 

Procedures for mathematical analysis of the data on 
these non-ideal solutions are described in the thesis. For 
systems where the volume change on mixing is negligible, 
as in the first two systems considered, all the thermo- 
dynamic properties can be expressed in terms of the 
interaction parameter, yu, after the influence of size dif- 
ferences is removed. Once ux is established as function 
of temperature and concentration, then this relation per- 
mits the calculation of all the thermodynamic quantities, 
i.e., the total and partial quantities as well as activities 
and activity coefficients. On the other hand, for a system 
where the volume change on mixing is not negligible, 
knowledge of volume change, yu, and x as function of the 
variables T and V2 is required. Such a system is water- 
ethyl alcohol. 
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The interaction parameter y found in these three 
systems is quite different in nature and in magnitude. 

For the system carbon tetrachloride-cyclohexane, py is 
small and practically independent of concentration, but 
dependent on temperature. For the system acetone- 
chloroform y was found to be negative and strongly 
dependent on both concentration and temperature. Again, 
for the water-ethyl alcohol system jy was found to be 
positive and dependent on both T and V2 in a manner 
similar to the acetone-chloroform system. 

Finally, the results of this thesis show that Maron’s 
theory is applicable to low molecular weight binary 
solutions of various degrees of molecular interaction. 
This fact, coupled with its applicability to polymer solu- 
tions, proves the theory to be general and valid for low as 
well as high molecular weight solutes. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


CONTRIBUTION TO THE THEORY 
OF INELASTIC MOLECULAR COLLISIONS 


(L. C. Card No. Mic 61-8) 


Jerome Weinstock, Ph.D. 
Cornell University, 1960 


Under consideration are two simplifications involved 
in the distorted wave method treatment of vibrational 
relaxation problems. These simplifications are: 1. A cou- 
pling term of two coupled second order differential equa- 
tions is ignored. 2. The influence of adiabatic changes due 
to short range forces is ignored. 

The validity of 1 is estimated by constructing an exact 
solution of the coupled equations with which the distorted 
wave solution may be compared. An exact solution is 
constructed by first observing that the behavior of the 
solution is determined by the behavior of the integrand of 
the probability integral at a point (R*) near the turning 
point of the higher energetic of the incident and emergent 
waves. It then follows that the off diagonal elements of 
the interaction potential matrix V;;(R) may be replaced, 
with the introduction of negligible error, by the following 
step function 


(Vig(R*) (R< R*) 


| o (R > R*) 


Exact solutions of the coupled equations are readily ob- 
tained when Vj;(R) is such a step function, and compared 
with the corresponding distorted wave solution. A result 
of this comparison indicates the distorted wave solution to 
be within 20% (too low) of the exact solution whenever the 
transition probability is less than roughly 0.5. 

As a consequence of the behavior of the solution at R* 
a simple expression is obtained for the transition proba- 
bility: 


Vi; (R) = 


xe 


R 2,%/2 
| [W(R) - K;7] “dR 


where W(R) is a diagonal element of the potential matrix, 
K; is the smaller of the wave numbers of the incident and 
emergent waves, and A is a slowly varying function of the 





energies and potential parameters. If, at small R, W(R) = 
CR™ then the essential dependence of P upon K 5 
(K, > K;) is given by 


(1-7/n) 
@-B K, /n 


Adiabatic changes are accounted for by the method of 
perturbed stationary states. The interaction potential is 
replaced by the first three terms in its Taylor’s expansion 
about the true (perturbed) equilibrium position of vibrating 
nuclei. The adiabatically perturbed internal motion is, 
thus, readily obtained, and the transition probability may 
be calculated by the method of p.s.s. The adiabatic 
process is found to have considerable effect upon the 
transition probability, and the magnitude of this effect is 
found to be sensitive to the orientation and symmetry of 
the molecules. 

Microfilm $2.75; Xerox $3.00. 57 pages. 


FARADAIC RECTIFICATION 
AND ELECTRODE PROCESSES 


(L. C. Card No. Mic 60-5933) 


Carl Herrmann Weis, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Paul Delahay 


Apparatus is described for measurement of rectifica- 
tion voltages by application of a short single pulse (a few 
milliseconds or longer) of alternating voltage up to 
2 megacycles per second. Experimental results for dis- 
charge of mercurous ion in perchloric acid on mercury 
and the Ti(IV) - Ti(III) couple in tartaric acid medium at 
a dropping mercury electrode are given. 

It is shown that two types of control must be considered 
simultaneously, namely control of the mean and alter- 
nating components of the current or potential. In practice, 
the alternating current or potential is an essentially 
harmonic-free sinusoidal function of time, and either the 
mean current is equal to zero (I = 0) or the mean poten- 
tial is equal to the equilibrium potential (E = E.). The 
rectification voltage or the rectification current is the 
same regardless of control of the alternating component, 
and the second harmonic component of current or poten- 
tial resulting from rectification is the same regardless of 
control of the mean component. 

A general equation derived by Delahay, Senda and Weis 
for the rectification voltage for control at I = 0 without 
assumption about the form of the I-E characteristic is 
verified experimentally as well as particular forms of 
this equation in terms of the resistive and capacitive 
components of the series equivalent circuit for the 
faradaic impedance. 

The time-dependence of the rectification voltage as 
derived by Delahay, Senda and Weis by consideration of 
the double layer charging without and with rectification 
from the double layer is also verified experimentally. 

The influence of the applied voltage, frequency and react- 
ant concentrations is discussed and studied experimentally. 
Limitations imposed by the circuit resistance and possi- 
bility of generation of one reactant insitu are also covered. 
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It is concluded that the kinetic study of very fast 
reactions should still be feasible when other methods fail 
because interference by the double layer capacity is 
avoided and the influence of the cell resistance is greatly 
minimized. Microfilm $2.75; Xerox $4.20. 78 pages. 


THE THERMAL OZONE-HYDROGEN REACTION 
(L. C. Card No. Mic 60-5073) 


Theodore Patrick Williams, Ph.D. 
Princeton University, 1959 


The thermal ozone-hydrogen reaction has been studied 
in a gas flow system using different pyrex reactors which 
were continuously conditioned by passing the reaction 
mixture through them. All experiments were performed 
at atmospheric pressure and in the temperature range: 
400° to 500°K. Water was the major product of the reac- 
tion. Hydrogen peroxide was formed in small (less than 
10% of the products) amounts. Reliable methods of analy- 
ses of these products in the presence of ozone were 
developed. The ozone concentrations were followed 
photometrically. 

The reaction is very exothermic and, under the experi- 
mental conditions employed the heat of reaction was not 
efficiently transferred to the bath. Large thermal gradi- 
ents were found inside the reactors. It was shown that 
these cause serious uncertainties in the interpretation of 
kinetic data in this type of reaction. The results suggest 
the existence of large (about 0.1% of the gas mixture) con- 
centrations of a reactive intermediate which arises from 
some ozone-hydrogen reaction and which decays, ineffi- 
ciently, to water. A material balance estimate indicates 
that not all of the oxygen incorporated into peroxide comes 
from ozone, but that all the oxygen bound as water prob- 
ably does. Those runs which proceeded with small extents 
of reaction (i.e., temperature gradients were minimized) 
lead to the empirical rate expression for ozone disap- 
pearance: 


- 4 [05] 5 [O5]* ‘ [O;]’ [Hz] 
dt "Mac 8. Wa 





The first term is attributed to ordinary thermal ozone 
decomposition and the second probably represents the 
water production part of the reaction. The temperature 
dependence of the rate constants give activation energies, 
E,* and E,", of 26 and 18 k cal/mole, respectively. 
Oxygen inhibition of the water production term indicates 
an atomic oxygen mechanism for this process. The 
mechanism which is proposed is 


O;s+M—~O+02+M_ (i) 


O+ O2+M—0O3;+M (-I) 
O +03— 202 (J 0) 

O +H.— OH+H (1) 

H +0O;— OH + O,2 (1) 

OH +H,— H.0+H (IV) 


H — destruction (V) 


Peroxide Production 
H + O2 + M—HO2+M_ (VI) 
2 HO, + surface —H,0,+O,+ surface (VII) 





From this mechanism it is possible to derive a rate ex- 
pression which is similar to the empirical equation for 
ozone disappearance. While it was shown to be unlikely 
that all termination steps lead to peroxide, no suitable 
description of the termination process, (V), could be 
deduced. By applying certain specifications which the 
reactive intermediate appeared experimentally to possess 
and by a process of elimination, it was concluded that OH 
is a likely candidate and is shown as such in the mecha- 
nism. 

Finally, earlier investigations are interpreted in the 
light of the present results and an apparent discrepancy 
in the results of the former studies is explained. 

Microfilm $2.75; Xerox $4.20. 79 pages. 
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ECONOMICS, GENERAL 


THE INTERINDUSTRY WAGE STRUCTURE 
AMONG MANUFACTURING INDUSTRIES IN 
MICHIGAN AND DETROIT, 1929 TO 1955. 


(L. C. Card No. Mic 60-6841) 


Albert Buckberg, Ph.D. 
University of Michigan, 1960 


The objective of this investigation has been to deter- 
mine the influences of four explanatory variables, average 
value product, employment, unionization and industrial 
concentration, upon the interindustry wage structure of 
manufacturing industries in Michigan and Detroit during 
the period from 1929 to 1955. 

For inquiry into the dynamics of the process, changes 
in the average annual earnings of each industry were corre- 
lated with the changes in each of the four variables during 
both short-run and long-run periods. Static relationships 
were tested by correlating the levels of average annual 
earnings with the respective industry levels of the four 
variables in 1929, 1939, 1947 and 1954. The stability of 
the wage structure was examined by correlating it with it- 
self during the same four years. Rank correlation tech- 
niques were employed throughout the investigation. 

Significant statistical relationships between changes in 
average annual earnings and average value product devel- 
oped from annual changes between 1950 and 1955. Positive 
but less significant correlations emerged when longer 
time periods were used, but the value of the correlation 
coefficients declined when the time intervals of change 
were lengthened. The strongest associations between 
changes in average annual earnings and employment also 
emerged during the 1950-1955 period, but this pair of 
variables exhibited considerable independence of one 
another in their movements during all other periods. The 
wage raising influence of unionization was obscured in the 
1930’s by the simultaneous recovery from the depression 
and employer resistance to unionization by giving unilat- 
eral wage increases. During 1939-1947, the most highly 
organized industries received the largest increases in 
earnings. There was no apparent influence of unionism 
upon earnings in the generally ful! employment years after 
1947, although the “sympathetic pressures” operative in 
the 1930’s also may have beeneffective after World War II. 
During the latter period, there is evidence of a greater 
equality in bargaining power between unions and manage- 
ment in the form of bilateral monopoly. Industrial concen- 
tration was higher in 1947 and 1954 than in the 1930’s, 
but both it and unionism had less apparent influence on 
wage changes. 

The static relationships or the levels of average annual 
earnings revealed consistently significant correlations 
with the levels of average value product. Employment 
levels and unionization also possessed strong positive as- 
sociations with the structure of average annual earnings, 
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but there was less frequency of significant correlations 
than with average value product. Industrial concentration 
levels while positively correlated with the earnings struc- 
ture showed the least significant statistical relationship. 
An increasingly stronger association between unionization 
and industrial concentration after 1939 was interpreted as 
greater equality in bargaining strength in the labor market. 

Average value product apparently was a useful approxi- 
mation to the demand schedule for labor for short-run 
changes, but its helpfulness diminished with time as the 
relationship between average value product and the de- 
mand schedule was altered. The lack of significance be- 
tween average annual earnings and employment changes 
was consistent with the predictions of marginal produc- 
tivity theory. On the other hand, the highest levels of 
average earnings developed in industries with the highest 
average value product, and the industries hiring the 
largest portions of the labor force paid the highest average 
earnings, thereby exhibiting the influence of the rising 
supply schedule of labor. The influence of unionism has 
been obscure, and too frequently it has been associated 
with environmental influences that nullify the effectiveness 
of union strength in particular industries. Industrial con- 
centration demonstrated no special influence on the wage 
structure, but it appeared to offset union strength after 
1947. Consistently significant correlations of the wage 
structure with itself suggested that the changes tended to 
offset each other in time leaving a strong, stable wage 
structure consistent through time. 
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A SECTORAL STUDY OF THE 
ECONOMIC DEVELOPMENT OF 
JAPANESE FISHERIES EXPLOITATION 


(L. C. Card No. Mic 60-5960) 


Salvatore Comitini, Ph.D. 
University of Washington, 1960 


Chairman: James A. Crutchfield 


This study attempts to view the economic development 
of the Japanese fisheries sector in the light of the devel- 
opment of the economy as a whole. Initially, the powerful 
expansionary forces are considered to have been subsumed 
in the significant geographic and economic factors condi- 
tioning the alternative courses of action in a growing 
economy. Consolidation of the crucial demand and supply 
determinants for fish versus meat products unequivocally 
pointed to increased exploitation of the coastal and offshore 
fishery resources as the best means for providing the nec- 
essary amounts of animal protein in the Japanese diet. 

A survey of the secular trend of Japanese fisheries pro- 
duction from the turn of the century up to recent times 
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reveals a spectacular rate of growth. Statistical investi- 
gation reveals that this was accomplished primarily by 
covering an ever-widening expanse of offshore grounds. 

This outward penetration could not, however, be suc- 
cessfully effected without a technological transformation 
of the antiquated Japanese fishing fleet. Consequently, 
there developed a successive transition from non-powered 
to powered craft. However, the concomitant growth of 
both large- and small-scale powered craft has given the 
Japanese fishing fleet a dual-scale character. This char- 
acteristic appears also in the labor and management seg- 
ments of the fisheries sector. 

This state of affairs is deemed to be intimately tied to 
the legal maintenance of the traditional institutional struc- 
ture of the industry. By requiring all village fishermen 
to join in the local “cooperative” association, the effect 
was to pass management of the coastal fishery resources 
into the hands of the local oyakata (boss) class. With the 
possibility of competitive entry into the coastal grounds 
effectively prevented, the oyakata were able to capture the 
rent formerly yielded to the feudal lord. This new class 
of profit-seeking fishery entrepreneurs subsequently chan- 
neled their accumulated savings into investment of the type 
vessels and equipment required to exploit the rich, frontier 
aquatic resources. 

Economic theory suggests that by adopting a policy of 
freely private exploitation of the fisheries, the Japanese 
economy as a whole would have failed to capture the rent 
which its coastal resources were capable of yielding --the 
return being dissipated through higher costs of operation. 
This policy might have also led to forfeiture of the in- 
creased output which would have resulted from this return 
being channeled into capital investment. 

In light of the limitations placed upon available eco- 
nomic resources, therefore, the Japanese planners must 
have viewed the traditional fishery institutions as a de- 
cided advantage. However, this meant that the Japanese 
fishery population, for all practical purposes, remained 
“fishing-peasants.” This undoubtedly slowed down the 
pace of modernization in the fisheries sector and was prob- 
ably the most important reason for the later development 
of a dual structure. The consequent costs to society would 
have to be viewed in the light of its over-all development. 

Alternatively, an entirely different organization (e.g., 
cooperatives)-more equitable for the Japanese fishery 
population - might have been supported by the Japanese 
officials. However, this would not necessarily have solved 
the problems associated with exploiting a common property 
resource unless entry were somehow restricted. Though 
more democratic cooperatives have been instituted, post- 
war fishery legislation has not really come to grips with 
the basic, underlying problems of the Japanese fisheries. 
What is especially needed is a greater knowledge, and 
respect, for economic considerations by officials respon- 
sible for making and implementing fisheries legislation 
and regulation. 

Microfilm $2.75; Xerox $7.00. 149 pages. 








MINIMIZING IRAQ’S DISGUISED 
UNEMPLOYMENT THROUGH 
INDUSTRIAL DEVELOPMENT 


(L. C. Card No. Mic 60-4459) 


Abdul Sattar Najim El-Shahin, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Garis 


This study was developed in two parts. Part I was set 
to draw a general outline of the various views of the con- 
cept “disguised unemployment,” pointing out the relation- 
ship between them, in order to understand the historical 
development of the general concept and give a balanced 
picture of the whole problem with which the present study 
is concerned. In the light of the produced picture of “dis- 
guised unemployment” in Part I, Part II was intended to 
provide the analysis of disguised unemployment in Iraq, 
its causes and cures. 

It has been found that the variations in the definitions 
of the term “disguised unemployment” have caused a great 
deal of misconception and run the economists into avoid- 
able difficulties and unnecessary controversies. Often, 
the concept behind the term “disguised unemployment” 
has, moreover, been confused with that of “overt unem- 
ployment”—a confusion that has rendered the concept it- 
self an illusive one, indeed. Because the medicine pre- 
scribed to cure “overt unemployment” (complete idleness) 
does not remedy the malady of “disguised unemployment” 
(partial employment), it more likely produces more harm 
than benefit to the country in which it has been applied. 
Full employment, or the employment of 100 percent of the 
labor force, may prevail in a country but at a low level of 
productivity—disguised unemployment. The result may be 
ever-increasing prices and poverty rather than economic 
progress, as has been the case in Iraq. 

It has also been argued that disguised unemployment 
can exist in both developed and underdeveloped countries. 
For this purpose, disguised unemployment has been de- 
fined as low productivity employment not only of labor but 
also of other factors of production, from which an upward 
movement is desired and possible. It manifests itself by 
utilizing available productive resources in employment 
below their full actual and potential capacities, or by full- 
capacity utilization of these resources but for less than 
full-time employment, or by both. In our progressive 
world there is always a chance for diverting resources 
from less productive to more productive employment 
everywhere. And, so long as such a possibility exists, 
disguised unemployment always and everywhere exists. 
But the degree of disguised unemployment varies from one 
area to another at any particular time, depending on the 
economic, social, and political circumstances which pre- 
vail in that area. The better organized the society, the 
higher will be its mastery over nature and the lesser the 
chance that is left for disguised unemployment. A great 
deal of the matter depends, not upon a surplus or a short- 
age of any productive agent, but rather upon the socio- 
cultural environment that favors or hinders economic 
growth and development. 

Iraq is suffering today from an extreme disguised un- 
employment. The compound of the rigid and inadequate 
social, cultural, political, and economic institutions that 
dominate the country has formed a general environment 
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not favorable to social progress or eccnomic expansion 
and has resulted in low productivity employment of the 
nation’s productive resources. 

It has been argued that the disguised unemployment of 
productive resources in Iraq can be minimized through 
industrial development, in which the state should take the 
initial step; and that industrialization is a dynamic process 
of social, cultural, political, and economic changes, which 
are in turn bound to generate further changes in the quan- 
tity and the quality of human and natural resources and 
form an over-all environment favorable to economic 
growth and development. 

Microfilm $4.55; Xerox $16.00. 353 pages. 


THE EFFECTS OF RACIAL CHANGES IN 
OCCUPANCY PATTERNS UPON 
PROPERTY VALUES IN BALTIMORE 


(L. C. Card No. Mic 60-6178) 


Homer Eli Favor, Ph.D. 
University of Pittsburgh, 1960 


Supervisor: A. M. Woodruff 


Racial discrimination is one of the most important 
problems currently confronting America. Minority hous- 
ing is but a single facet of this over-all problem. His- 
torically, a piecemeal approach has been utilized to solve 
problems involving non-whites, 95.00 per cent of whom 
are Negroes. The solution tendered for the housing aspect 
of the problem has been one of segregated housing. Be- 
cause of a multiplicity of reasons, this solution is being 
subjected to question. One of the chief reasons advanced 
for its continued use is based upon the generalization 
which correlates deteriorating property values with Negro 
occupancy. Little has been done in the way of studies to 
test the validity of the generalization. 

The widespread dispersion of Negroes in recent years 
throughout so many Baltimore communities affords a 
unique opportunity for such a study. Much consternation 
has been expressed over the negative effects that such oc- 
currences have upon property values. The problem under- 
taken in this study is to ascertain the effects of such oc- 


cupancy pattern changes upon property values in Baltimore. 


The method of approach is first to analyze 22,791 sales 
of residential properties occurring in Baltimore during 
the fiscal years, 1955-1958. These sales are categorized 
according to three age classifications. In each age classi- 
fication, a variable group, comprised of housing in areas 
open to Negro occupancy, and a control group, comprised 
of housing in restrictive occupancy areas, are utilized in 
order to ascertain any significant differences in property 
value changes attributable to the racial composition of the 
occupants. An additional control group is utilized in the 
oldest property classification. This one, identified as the 
historical group, is comprised of housing in sections his- 
torically open to Negro occupancy. Sales frequency varia- 
tions and average sales price changes, both periodically 
and on a net change basis occurring in these seven groups, 
are analyzed and compared. 

Secondly, a more detailed analysis of 1,083 newer 
property classification sales during a twelve-year period, 





1947-1958, is undertaken for depth purposes. Comparable 
groups of variable and control properties, somewhat more 
homogeneous than those of the comprehensive analysis, 
are established in this supplementary analysis. As in the 
comprehensive analysis, a variety of graphic depictions 

is used in the analysis and comparison of the changes oc- 
curring in these groups. 

The role of speculative activity in the transformation 
of a community from a restrictive occupancy pattern to 
an open one and the economic effects of such activity are 
examined. 

The principal findings of the study support the major 
hypothesis, namely, that property values do not invariably 
decline when Negroes are admitted to occupancy in pre- 
viously restricted neighborhoods. There is every indica- 
tion that changes in these values are closely aligned with 
the relative amounts of three attributes cited as being 
conducive to property value maintenance present in the 
area in question. Furthermore, supply and demand anal- 
ysis offers a logical explanation to variations in these 
values. 

Property value performance is more favorable in 
groups comprised of housing in areas open to Negro oc- 
cupancy than in restrictive occupancy ones when the hous- 
ing involved ranges from relatively new up to about fifty 
years of age. In properties older than this upper age 
limit, values in groups comprised of housing in areas open 
to Negro occupancy undergo severe depression. But even 
in this classification, where conditions are least conducive 
to maintenance, about 20.00 per cent of the sections in 
each of the groupings comprised of housing in areas open 
to Negro occupancy have net increases in these values for 
the period involved. None of the restrictive occupancy 
groups has a net increase in average sales prices. How- 
ever, the diminutions are not severe in any of these control 
group classifications. In fact, despite the age differences, 
depreciation rates are quite similar and in keeping with 
normal expectations. 

Microfilm $2.75; Xerox $8.60. 186 pages. 


A STUDY OF PACKAGE FREIGHT CARRIERS 
ON THE GREAT LAKES 


(L. C. Card No. Mic 60-6868) 


Daniel Oliver Fletcher, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to present a history and 
analysis of a small but significant segment of the domestic 
transportation industry. The carriage of general freight 
was once heavy on the Great Lakes, the world’s greatest 
fresh-water highway, but ithas been neglected by American- 
flag vessels since World War II, although attempts have 
been made by private interests and the Government to rein- 
state it. As a completed episode, the industry invites a 
case study of the reasons for its disappearance and the 
possibility of its revival. 

The industry declined in the years before World War I, 
showing progressively greater losses in the decade of the 
1930’s. It ceased operations in 1942 when the Federal 
Government took over most of its ships for ocean use in 
war service. The present study reviews its history, with 
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emphasis on the period after 1916 when the industry was 


drastically reorganized through Interstate Commerce Com- 


mission action under the Panama Canal Act. The focus is 
on the factors underlying its decline. 

Postwar failure to revive the industry gives point to 
the question whether the obstacles are insurmountable; 
and the study shifts to an examination of cost and revenue 
data for alternative hypothetical services on the Duluth- 
Buffalo route. Finally, the question of possible subsidiza- 
tion of the industry is considered by comparing, in light 
of the usual criteria, the Great Lakes situation with that 
of the subsidized ocean merchant marine. 

The decline of this industry was due to a heavy loss of 
traffic attributable partly to the depression of the 1930’s 
but more largely to inherent disadvantages of common- 
carrier water transportation, especially as highway com- 
petition was added to that of the railroads, and contract 
water carriers developed. Some shifts in the location of 
shippers, notably in the flour industry, also contributed 
to the loss of traffic. Declining volume cut heavily into 
revenues, but costs, being fixed to a great degree, did not 
fall, and profits vanished. While some activities of the 
Government may have contributed to the decline of the 
industry, regulation, on the whole, was not an important 
factor. 

The cost calculations suggest that present profit pros- 
pects are not bright. They do show the advantage of some 
sort of container vessel over conventional ships and that 
there is some chance of revival through use of containers. 
However, reinstatement of package freight service on the 
former scale through private effort is doubtful. At the 
same time, there seems to be no valid reason to extend 
subsidies to Great Lakes carriers. 

Some lines of policy can be recommended short of 
subsidy. Carriers should be allowed to operate in both 
foreign and domestic trade without losing their foreign- 
trade subsidy and to engage in both contract and common 


carriage, thus allowing some sharing of common overhead. 


The regulatory agencies, in adjusting rates, should en- 
courage the use of containers by all cooperating carriers. 
If no American operator appears, Great Lakes domestic 
commerce should be opened to Canadian ships. 

As a case study, this industry illustrates the widespread 
plight of common carriers. Its difficulties before 1941 
are appearing in other transport industries now, and 
analysis of its problems may have a broader relevance 
there. Microfilm $3.10; Xerox $10.80. 240 pages. 


THE INCOME AND EMPLOYMENT 
OF THE AGED 


(L. C. Card No. Mic 60-5986) 


Hugh Wilds Folk, Ph.D. 
Duke University, 1960 


Supervisor: Charles E. Ferguson 


Many persons 65 years and older have low incomes, 
although most older persons receive either Old-Age As- 
sistance or Old-Age and Survivors Insurance. The OASI 
system underwent extensive changes in 1950. Today al- 
most every worker is covered by some form of social in- 





surance, but there are still many older persons who are 
not receiving benefits. This study uses data from the 
Current Population Survey and data from the Survey of 
Consumer Finances to examine the changes in income and 
labor-force participation of older persons. 

The number and proportion of older persons have in- 
creased and are likely to increase even more. The pro- 
portion of older persons in the population of the United 
States increased from 4 per cent in 1900 to 8 per cent in 
1950. The proportion is unlikely to increase to more than 
11 per cent by the year 2000. 

Older people have lower than average incomes because 
they work less frequently than do younger people. The 
proportion of older men in the labor force decreased from 
two-thirds to one-third from 1900 to 1958. The decrease 
of 10 per cent from 1950 to 1958 is probably attributable 
to the extension of OASI coverage to almost all workers 
and to the liberalization of the OASI retirement test. The 
labor-force rates of men 65 years and older--classified 
by five-year age groups, by educational attainment, by 
marital status, and by color--have all decreased since 
1950. There has been a broad decline in labor-force 
participation among all groups of older men for whom we 
have data. Most of the decrease in the labor-force rate 
is attributable to a decrease in the average number of 
weeks worked by part-year workers. This decrease, to- 
gether with the shift to part-time work, is probably evi- 
dence of the effect of the changes in the OASI system. 

The labor-force rate of older women increased from 
1900 to 1958, but at the later date only one-tenth of older 
women were in the labor force. Even among the 15 per 
cent of older women who work during the year, work is 
usually a supplementary source of income. Only one of 
twenty older women is a 50-week full-time worker. 

The extension of social insurance brought about size- 
able increases in the incomes of many older persons. 
OASI benefits increased as a share of aggregate income 
from 8 to 21 per cent from 1950 to 1957, and the amount 
increased from $1.3 to $5.7 billion. Among older income 
receivers, persons who are 50-week full-time workers 
usually receive the highest incomes; old-age assistance 
recipients usually have the lowest incomes. Most of the 
increase in OASI benefits since 1950 went to persons in 
the middle three-fifths of the income distribution. As 
social insurance becomes universal, the share of total in- 
come received by the lowest fifth of income receivers will 
probably increase; this change will probably eliminate 
destitution among older persons. But the problem of ad- 
justing to lower income on retirement will remain. 

The average older person received a larger real in- 
come in 1957 than in 1951. But the median incomes of 
older economic units decreased as percentages of the 
median incomes of all units. The real incomes of older 
people will probably increase in the future, but older 
people will probably receive a smaller fraction of their 
pre-retirement income in the future than they do today. 

Microfilm $4.25; Xerox $15.10. 332 pages. 
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SOME CONCEPTUAL PROBLEMS IN 
MONEYFLOWS ACCOUNTING: 
UNITED STATES AND CANADA. 


(L. C. Card No. Mic 60-5990) 
John Frederick Haberer, Ph.D. 
Duke University, 1960 


Supervisor: Frank A. Hanna 


ee 


This study concerns three systems of Moneyflows ac- 
counts: M. A. Copeland’s system, presented in A Study of 
Moneyflows in the United States; the Flow-of- Funds ac- 
counts, as published by the Board of Governors of the 
Federal Reserve System in 1955, and as revised in 1957; 
and the Nationa] Transactions Accounts for Canada. Each 
of these systems was developed to provide organized data 
on financial and nonfinancial activities and on the relation- 
ships between them. In spite of their common purpose, 
however, they do not possess the same theoretical frame- 
work. The differences in the frameworks of the systems 
are reflected in their treatment of conceptual problems 
related to their scope--problems of imputations, accrual 
versus cash accounting, and netting. It is the aim of this 
study to compare the various approaches to these prob- 
lems in Moneyflows accounting, and to examine their im- 
plications for the study of nonfinancial developments and 
for capital market and saving-investment analyses. 

The comparison of the three approaches reveals that 
the Canadian accounts, in apposition to the United States 
accounts, include imputations representing nonmarket 
final product flows. The discussion of the imputations 
problem, therefore, is chiefly concerned with the treat- 
ment of nonmarket activity in the National Transactions 
Accounts and its significance for analytic applications of 
the accounts. It is shown that the inclusion of imputed 
flows assures a closer relationship between the nonfinan- 
cial concepts and those of income analysis. However, the 
influence of the imputed transactions is not confined to 
the nonfinancial accounts. The advantages and disadvan- 
tages of the changes in the financial accounts resulting 
from the inclusion of imputations are considered. 

The distinction between the accounting bases of the 
three systems is one of degree. The Copeland system is 
a “near-cash” system in which current flows are accounted, 
with some exceptions, at the time of their cash payment. 
The Flow-of- Funds accounts are on a “near-accrual” 
basis, recording credit and cash flows, and also distin- 
guishing between current and investment expenditures. 
Where statistical feasibility permits, the National Trans- 
actions Accounts are on an accrual basis. The discussion 
of the implications of an accrual basis, as opposed to a 
cash basis, for the Moneyflows systems reveals that the 
former facilitates the application of the accounts for cap- 
ital market analysis through the provision of more com- 
plete information on accrued claims. Further, the accrual 
basis is essential for the derivation of estimates comply- 
ing with the concepts of saving-investment analysis of the 
business sectors. 

In all three systems, the financial transactions are 
netted, while in the Canadian accounts only is there con- 
siderable netting of the nonfinancial transactions. The 
discussion of the netting problem concerns the advantages 
and, conversely, the limitations of the net estimates. Net 
nonfinancial flows present disadvantages for the analysis 








of sources and uses on a gross basis. Net financial flows, 
although they show the volume of savings made available 
(or acquired) by the sectors, limit the study of intersec- 
toral relationships and of the role of financial intermediar- 
ies in the financing process. 

The approaches to the conceptual problems considered 
indicate two trends in the development of Moneyflows 
accounting. First, the scope of the financial transactions 
included in the accounts has been extended. Second, the 


..non-financial concepts have been brought into closer rela- 


tionship wit=tkcse of the income and product accounts. 

On the basis of the discusston<{+he implications of the 

approaches, an appraisal of these trends is giver: 
Microfilm $2.75; Xerox $8.60. 187 pages. 


WAGE DIFFERENTIALS IN THEORY 
AND PRACTICE: THE EFFECT OF 
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Harry Lawrence Hall, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Garis 


Historically wage theories evolved to meet the needs of 
time and place. Wage theory is dynamic, but until recently 
analysis has been in terms of static conditions. This study 
seeks to explore and to analyze wage differentials from 
1776 to 1960 with emphasis on the effect of status on wage 
differentials. The four major areas of the study are 
(1) the pattern of wage theory, (2) worker interest in non- 
money-wage factors, (3) motivation of workers and prob- 
lems of communication, and (4) status as a tool of man- 
agement to offset wage demands. 

Cultural patterns, environment, and rate of industriali- 
zation in Western society influence the stages of wage 
theory development. The modern trend is to investigate 
each facet of the problem in short- and long-run terms. 
The internal wage structure was ignored prior to 1940. 
The trend since has been to commingle the internal and 
external influences determining money-wages. Institutional 
factors, market considerations, psychological and sociolog- 
icalfactors must be taken into account in analyzing wage 
questions. A wide range of variables affect wage differences, 
the precise degree depending upon the environment. In- 
terest in wage questions is clearly becoming more intense. 

As society becomes affluent, values change and greater 
concern is evidenced in status. Differentials within the 
wage structure are closing at a rate sufficiently rapid to 
discourage worker interest in mere cents-per-hour in- 
creases. Of the variety of factors influencing wages, 
workers feel that they have an active part in developing a 
social job prestige. Management, therefore, needs to 
motivate and communicate satisfactory goals to workers. 
Individual and company motives transcend purely financial 
goals. Status is goal directed. Status is not a new concept. 
The competition of status with money-wages is a new con- 
cept. The trend is to direct worker attention away from 
concern with money-wages and into a job status concept 
resulting in greater personal satisfaction and a sense of 
work accomplishment. 
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Money reasons do not fully explain why people change 
employment. Frustration is a significant factor. The in- 
adequacy of money-wages first became apparent in execu- 
tive salaries. Recently, inadequacy of money-wages in 
labor compensation has been recognized. Supplemental 
benefits and status symbols are inereasing as a reward. 
Supplemental benefits account for nearly a third of the 
yearly wage bill in some companies. 


Conclusions. The increased mobility of workers has 
resulted in a lessening of some wage differentials and an 
increase in intensity of others. Status as a differential is 
receiving attention as a competitor with money-wages, 
thus opening a new approach to wage questions. Status 
does exert an effect on wage differentials, but evidence is 
insufficiéntts-tctermine the extent of this effect. The 
variety of approaches in Coiitemporary research on the 
wage structure is indicative of the continuing failere. to 
find adequate solutions to wage problems. Concern is 
with the narrowing of the gap in wage structure. Many 
factors influence the wage structure; the greatest single 
factor emerges as the role of government. Status as a 
management tool holds true only in an affluent society in 
which minimum wages are sufficiently high to remove 
concern over a subsistence standard of living. It flour- 
ishes in a job situation in which the individual has need 
for self-expression. 

It is not profitable to lament the evolutionary events in 
wage determination. The constructive course is to recog- 
nize that an administered wage structure endeavors to im- 
prove the criteria for sound wage administration. It is in 
this area that economic sagacity can be made effective. 

Microfilm $4.90; Xerox $17.35. 384 pages. 





BACKGROUND AND ECONOMIC ASPECTS OF 
IMMIGRATION TO THE UNITED STATES AND 
THE WORLD REFUGEE PROBLEM 


(L. C. Card No. Mic 60-6197) 


Gilbert Lionel Marhoefer, Ph.D. 
University of Pittsburgh, 1960 


Although the United States historically has considered 
the admittance of aliens essentially as a domestic issue, 
the emergence in recent years of numerous refugees has 
required a reappraisal of this attitude. The continuation 
of refugee problems throughout the world makes it impera- 
tive that the United States view the admittance of refugees 
as a special tool of economic foreign policy. 

Even though this dissertation does treat immigration in 
general, its specific emphasis focuses on refugees. It is 
essential that we keep in mind the distinction between im- 
migrants per se and refugees; refugees constituting a 
peculiarly special type of immigrant. 

In order to understand the difference between “regular” 
immigrants and refugees it is necessary to distinguish the 
forces which initially provide the impetus for each of 
these groups to migrate. The regular immigrant decides 
to migrate usually for economic reasons. So long as he 
feels that he can better himself economically, he is willing 
to cut the ties that bind him to his homeland. The refugee 





migrates involuntarily, because of intolerable conditions, 
usually of a mixed political and economic nature. 

The history of the United States demonstrates experi- 
ence with voluntary, involuntary, and refugee immigration. 
Three periods are discernible: (1) The Colonial period 
to 1882, characterized by economic need for immigrants 
as a part of the policy of economic growth and develop- 
ment; (2) 1882 to World War II, marked by a growing fear 
of immigrants as an economic treat; and (3) The decade 
of the 1950’s in which immigration has been linked to 
foreign economic policy. 

World War II and its aftermath created a rather sig- 
nificant change in the nature of American immigration 
philosophy. This was motivated by a split of world econo- 
mies into “free” and totalitarian societies. As part of its 
foreign economic policy the United States was compelled 
to look upon refugee immigrants as a special problem. 
This was formally recognized with the passage of the 
Refugee Relief Act of 1953. 

Refugees placed a tremendous burden upon the host 
countries. The nations most troubled with refugees were 
those to which the United States looked as a first line of 
defense against communist domination. The three alterna- 
tives of refugee resettlement, repatriation, integration 
and emigration were unavailable. Forced repatriation 
would have been inhumane; integration, unlikely since 
employment, nutrition, and housing were difficult to ob- 
tain; and emigration all but impossible in light of the re- 
strictive laws of most nations. 

The position of the United States became clear. If 
Europe was to remain democratic it was incumbent that 
the United States, beyond Marshall Plan aid, open its gates 
to refugees. Since this was impractical under the existing 
immigration act, it was necessary to pass the Refugee 
Relief Act as an emergency measure. Although this act 
did not lower the standards of immigration, it did establish 
a new concept of immigration. Immigration was envisioned 
as having international significance as a tool of foreign 
economic policy. 

The operation of the refugee program has supplied im- 
portant information as to the possible future consequences 
of similar legislation and immigration policy. For the 
United States the value of these refugees to its economy 
far outweighed their cost of acquisition. Unfortunately the 
Refugee Relief Act was limited in the number of permis- 
sible refugees and its length of operation. Much of the 
potential benefit was dissipated, however, because of the 
lack of a complete program to handle the problem of the 
refugee. 

Since refugees will probably continue to appear time 
and again in the future it is recommended that the Federal 
Government keep this in mind in developing a more per- 
manent type of refugee policy. 

Microfilm $3.55; Xerox $12.40. 273 pages. 
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THE EFFECTS OF BASING POINT 
PRICING ON PRICING AND LOCATION 
IN THE STEEL INDUSTRY 


(L. C. Card No. Mic 60-5032) 


James H. Noren, Ph.D. 
Princeton University, 1960 


After decades of discussion and litigation the steel in- 
dustry abandoned basing point pricing in 1948. An exam- 
ination of pricing and location trends in the industry, how- 
ever, discloses no significant changes which could be 
attributed to the change in pricing systems. 

This thesis reviews the theorizing concerning basing 
point pricing and formulates the opposing positions in 
terms of hypotheses as to the effect of the basing point 
system on prices and location. These hypotheses center 
on the effect of basing point pricing on the flexibility and 
geographic relation of prices and its role in determining 
the location of capacity. According to its critics, the op- 
eration of the basing point system prevented the individual 
firm from gaining through independence in pricing. 

As long as prices were known at every consuming 
point, price-cutting was recognized too soon to be attrac- 
tive. In addition, prices were said to have been artificially 
high at producing points located away from the basing 
points because of the desire of basing point firms to pro- 
tect their markets. This preferred position together with 
the attraction of lower prices to consumers was held re- 
sponsible for a misallocation of productive capacity in 
favor of basing point locations. The premise of this rea- 
soning--that basing point pricing was fundamental to price 
behavior in the steel industry--was denied by other theo- 
rists. They argued that the structure of the industry and 
features of its historical development were quite enough 
to explain pricing and location in the steel industry. 

When the prices for eleven products of the industry are 
investigated over the period 1924-58, there does not ap- 
pear to be any break in the long-run tendencies. Frequency 
of price change has declined steadily over time and the re- 
lative amplitude of change was less after the pricing change 
over than before. Using census data, the relative move- 
ments of prices and costs were compared with measures 
of flexibility devised by Dunlop, Tsiang, and Ruggles. No 
significant difference could be found in the pre-1948 and 
post- 1948 periods with respect to either the relative move- 
ments of average revenue and average direct costs or the 
gross profit margin. Finally, the geographic differentials 
in price seem to have followed a course unaffected by the 
demise of basing point pricing. 

Nor does the long-run development of basic steel capa- 
city support the locational hypotheses of the basing point 
pricing critics. In almost every instance, an analysis of 
regional growth since 1908 uncovers trends of relative 
rise and decline which continue through the years following 
the basing point decisions. This over-all impression is 
confirmed by a survey of the locational history of those 
steel firms with capacity in more than one producing re- 
gion. The changeover to a new pricing basis is not re- 
flected in the location policies of these companies. Al- 
though there were a number of locational factors at work 
during the period after World War II, they have not worked 
in a manner which would obscure any effect of this change- 
over. 





The conclusion is therefore drawn that the concentra- 
tion of antitrust activity on pricing methods in the steel 
industry has failed. If the performance of the industry is 
unacceptable, public policy faces the hard alternative of 
more direct action against the industry’s structure. 

Microfilm $5.00; Xerox $17.55. 390 pages. 


MEASURING THE CONTRIBUTIONS OF 
NATURAL RESOURCES TO THE NATIONAL 
OUTPUTS OF THE UNITED STATES AND JAPAN 


(L. C. Card No. Mic 60-5400) 


Toyoki Okabayashi, Ph.D. 
University of Oregon, 1960 


Adviser: Paul B. Simpson 


The outputs of Japan and the United States at a given 
time may be considered to be the end products of the 
quantities of factors of production employed. The primary 
purpose of the study is to determine the role of one class 
of factors, namely natural resources endowments, in ex- 
plaining the relative outputs of Japan and the United States. 
The year 1951 has been chosen for particular study be- 
cause more statistical information is available for this 
year. 

One problem that arises in this project is the measure- 
ment of relative output levels. Gross national product data 
available for each country, give measures of output in 
value terms. To obtain an international comparison, in 
real terms, it is necessary to convert Yen into dollar 
equivalents. This has been done through use of a study of 
the purchasing power of the Yen and of the dollar made by 
Watanabe and Komiya. The comparisons of outputs be- 
tween countries are made in terms of real output per 
worker. 

Separate studies have been made of the non-agricultural 
sectors and of the agricultural sectors of the economy. As 
regards differences in output per worker in the two coun- 
tries, it is found that on the order of 5.4 per cent of the 
difference is due to the difference of distribution of em- 
ployees between the agricultural and the non-agricultural 
sectors, and 94.6 per cent of the difference is due to the 
differential productivities per worker in the two countries. 
Of the 94.6 per cent of differential productivities, 7.7 per 
cent is due to the differential productivities per agricul- 
tural worker and 86.9 per cent is due to the differential 
productivities per non-agricultural worker in the two 
countries. The output per worker in the non-agricultural 
sector is clearly the most important factor in explaining 
the over-all difference in output per person. 

To guage the importance of resources in the non- 
agricultural sector, output is conceived as being produced 
with raw materials and workers: The assumption is made 
provisionally that workers have the same capital equip- 
ment and other advantages of production in the two coun- 
tries, except for raw materials. Two factor isoquants for 
the two countries are obtained by assuming that the mar- 
ginal rate of substitution of factors varies linearly with 
the quantity of one factor, and by using the ratio of cost 
of a composite unit of materials and of labor as the slopes 
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of the isoquants in equilibrium. The results suggest that 
as much as 74 per cent or 97 per cent of the difference in 
output per non-agricultural worker (depending on which 
isoquant is used) can be explained by differences in raw 
material scarcity. The lowness of the cost of raw mate- 
rials implied by these calculations (some $4,740 millions 
of dollars) which is necessary to bring Japan’s output per 
worker up to the U.S. levels suggests however, that raw 
materials are not important to the extent of 74 to 97 per 
cent. 

The study of the non-agricultural sector has been re- 
peated using estimated capital equipment available in 
place of workers. Since Japan’s equipment per worker 
appears to have been considerably smaller than in the 
U.S., the importance of raw materials by this calculation 
is much less, explaining perhaps 17 per cent of the differ- 
ence of output per non-agricultural worker. 

Studies of the agricultural sector were made using the 
Cobb-Douglas production function, fitting the constants by 
means of income data. It is found that the importance of 
agricultural land in explaining the difference of output per 
agricultural worker was some 24 per cent of the total. 
That is, the diminishing returns factor of land scarcity in 
Japan accounted for Japan’s low agricultural output only 
to this extent. The more important factor in explaining 
Japan’s low agricultural output appears to be the general 
level of productivity, reflecting lack of capital equipment, 
small scale of operations and the like. In terms of the 
Cobb-Douglas function A = B Lk M!-k, it was found that 
the coefficient B in Japan was only some one-fourth that 
of the U.S. suggesting that a general difference in pro- 
ductivity of factors rather than a difference in proportions 
of factors employed is of primary importance. 

Microfilm $2.75; Xerox $9.45. 206 pages. 


PROGRAMMING AS A GUIDE 
TO NATIONAL PROBLEMS 


(L. C. Card No. Mic 60-5055) 


Franklin Richard Shupp, Ph.D. 
Princeton University, 1960 


This thesis explores the feasibility of applying modern 
mathematical techniques to problems which involve an 
entire sector of the economy or alternatively confront a 
government agency. These international problems differ 
significantly from problems arising within a firm such as 
those analyzed by Dorfman, Shubik, Arrow and others and 
which are being solved in large numbers by operation re- 
search teams. 

Typical national problems include such considerations 
as regional or national unemployment problems, farm 
surplus problems, anti-trust problems, super highway con- 
struction programs, Federal Reserve policies, and stra- 
tegic materials problems. All of these problems are 
characterized by a non-exploitation motive e.g., non- 
profit maximization, overwhelming magnitudes, and a high 
degree of uncertainty. 

The method of analysis employed in the thesis is to 
select a single illustrative example of a national problem 
and to study it intensively. Certain general conclusions 
applicable to all national problems are induced from this 





detailed examination of a single one. The strategic mate- 
rial manganese serves as this illustrative example and 
four of the seven chapters of the thesis are devoted to the 
problem of determining the best method of obtaining this 
mineral which is so essential to steel production. The 
manganese problem arises from the fact that only small 
quantities of commercial grade ore are found in the 
United States and in the event of an emergency the flow of 
manganese to this country might be interrupted. The 
question therefore arises as to how best to prepare for 
this contingency, or more precisely how to insure an ade- 
quate flow of manganese at the lowest cost consistent with 
national security? Five alternative methods of securing 
the ore are evaluated; these include importation, stock- 
piling, domestic beneficiation, substitution, and conserva- 
tion. 

In an attempt to help make a minimum cost decision 
from among these alternatives, various programming 
models have been constructed. These include several 
quadratic programs when the political conditions which 
affect both the supply and the demand of manganese are 
forecast with certainty, and a linear programming model 
when a stochastic forecast is postulated. In addition 
several types of dynamic programming models are formu- 
lated to deal with both the deterministic and stochastic 
forecasts. 

Solutions to several of the dynamic programming 
models have been obtained on the Princeton electronic 
digital computor. These results are analyzed and an in- 
teresting comparison is made of the varying optimal poli- 
cies and minimal costs which result from treating the 
same stochastic forecast in four different ways. A new 
and promising technique for incorporating a stochastic 
supply and/or demand function into a dynamic program- 
ming model is explained. 

Finally, general conclusions are deduced regarding the 
possible use of these programming techniques for other 
national problems. Although many limitations and excep- 
tions are noted, it is argued that the more sophisticated 
techniques may well prove extremely beneficial as guides 
to decision making for these types of problems. In some 
instances the contribution of the models are sufficiently 
detailed to be of value in making specific policy recom- 
mendations, while under other circumstances their useful- 
ness is much more severely limited. Even under these 
latter circumstances the contributions are sufficient to 
suggest that greater use be made of these recently devel- 
oped mathematical tools in the area of national problems. 

Microfilm $3.45; Xerox $12.15. 266 pages. 


ECONOMICS, AGRICULTURAL 
AN ECONOMIC ANALYSIS OF HIGHWAY 
IMPROVEMENTS ON COUNTRY ELEVATORS 
(L. C. Card No. Mic 60-6342) 
John Max Amos, Ph.D. 
The Ohio State University, 1960 


This study is an analysis of the economic effects of 
recent highway improvements on country grain elevators. 
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Changes in the transportation system, such as new high- 
ways, are of vital concern to the elevator industry, be- 
cause improvements in transportation generally affect 
business policies. 

The analysis is based on a sample of 51 elevators 
divided into two categories. One category of 25 elevators 
was designated as the study group. These 25 elevators 
were in areas of recent highway improvements, and truck 
merchandising was a major method of grain marketing. 
The remaining 26 elevators represent the control group 
located where highways were adequately maintained and 
truck merchandising was not a common practice. The 
influence of highway improvements on country elevators 
was determined by comparing certain attributes of the 
business operations of these two groups of elevators. 

The country elevators in the sample represent the 
larger elevators in the universe. The median of the study 
group is in the third quartile and the control group’s 
median is in the second quartile. 

The analysis was divided into two parts: (1) the effects 
of highway improvements upon grain marketing methods 
used by farmers and elevators, and (2) the effects of 
highway improvements upon the allocation of the produc- 
tive resources of country elevators. 

The effects of different transport costs incurred by 
farmers and different prices paid by elevators, due to 
merchandising grain by truck, were analyzed by a market 
area model. In terms of the empirical analysis, a 
weighted average of $.03 per bushel net price gain was 
received by elevators in the study group for trucked corn 
over rail shipments. When farmers trucked corn on un- 
surfaced highways, the transport costs were approxi- 
mately 200 percent greater than the transport costs of 
two-lane surfaced highways. The quality of surface of a 
highway system serving a community may influence the 
size and shape of an elevator’s potential trading area. 
Advantages may be offset by farmers’ having imperfect 
knowledge about transport costs and prices at different 
elevators. Each elevator, also, usually offers hetero- 
geneous services, which is a form of monopolistic com- 
petition. And, habits in buying and selling by farmers 
tend to maintain traditional patterns when well established. 
Because of these circumstances a price difference, due to 
truck merchandising which is passed on to the farmers, 
and lower transport costs to farmers may not alter the 
elevator’s farm trading area. 

Cobb-Douglas type production functions were used to 
estimate the productivity of resources in the control 
group, study group, and the aggregate of both groups. The 
output in the functions was sales less purchases plus other 
income. Inputs consisted of labor, buildings, equipment, 
fluid capital, and expenses. 

Elasticities of production and geometric means of the 
input-output variables were used to estimate marginal pro- 
ductivity. Estimated marginal productivities indicated that 
efficiency could have been increased in the control group 
by adding labor, fluid capital, and expenses relative to 
buildings and equipment. The estimated marginal productiv- 
ities inthe study group were all belowone dollar. Tests of 
efficiency in factor pricing provided evidence that marginal 
productivities of buildings were less than capital cost in all 
functions, and that fluid capital exceeded capital costs in 
the control function. The tests of interfunction differences in 
marginal products indicated a difference only in buildings. 











The benefits of highway improvements to the elevator 
industry appear as transfers within the industry. An in- 
crease in volume to elevators, located where the highway 
improvements have occurred, is offset by decreases in 
volume for other elevaters less favorably located. 

Because of the complexity of economic forces, present 
analytic techniques are inadequate to separate entirely the 
effects of highway improvements from other economic 
forces. Consequently, the specified objectives of the 
study could only be partially accomplished. 

Microfilm $2.75; Xerox $5.20. 105 pages. 


THE STATUS OF AND TRENDS IN PRODUCE 
PREPACKAGING IN THE NORTHEAST 


(L. C. Card No. Mic 61-11) 


William Howard Conkle, Ph.D. 
Cornell University, 1960 


The field work of this study was done in two parts. 
Part 1 was conducted during the winter and spring of 1958. 
Through the use of the interview questionnaire method 
with produce personnel, the operations, policies and views 
of the produce divisions of 50 major chain organizations 
located in the Northeast were determined. The 50 chains 
were operating 4,677 stores of which 3,826 were super- 
markets. The second part was conducted during the 
summer of 1958. In this, the produce operations of a 
10 per cent sample of the independent and chain super- 
markets located in seven major market areas in the 
Northeast were studied. This sample consisted of 247 
stores. 

The 50 chains had handled over 26,000 tons of 13 major 
fruits and vegetables the week prior to the interview. 
Approximately two-thirds of this volume had been mer- 
chandised in the prepackaged form. The item to item 
variation in the percentage prepackaged varied from 
nearly 99 for carrots to about 12 for sweet potatoes. The 
primary factor in determining the extent to which pre- 
packaging was being used as a merchandising technique 
by the chains was found to be the location of the chains. 
The chains located in the region designated as region 1 
(eastern Pennsylvania, New York City, and the parts of 
the Northeast east and south of these two areas) had only 
merchandised two-fifths of their major fruits in the pre- 
packaged form while four-fifths of the volume of major 
fruits handled by chains located in region 2 (the parts of 
the Northeast not in region 1) had been prepackaged. The 
same general situation existed with the major vegetables. 
But since potatoes accounted for such a large percentage 
of all vegetables handled and were prepackaged the per- 
centage prepackaged figures were higher for vegetables 
than for fruits. 

Hours of labor per week devoted to produce was used 
as a measure of supermarket size in the summer study. 
This was found to be a better indicator of volume of busi- 
ness than the number of check-out counters. 

The total number of kinds of fruits and vegetables mer- 
chandised, the number of kinds merchandised in the pre- 
packaged form and the number of kinds prepackaged at 
the retail store level all increased with store size in each 
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region. Between regions, nearly two and one-half times 
as many kinds were being prepackaged at the retail store 
level in stores of each size group in region 2 as in re- 
gion 1. 

In both regions the proportion of major fruits and 
vegetables merchandised in the prepackaged form de- 
creased from winter to summer. The perishability of the 
produce, the origin of the produce, the availability of the 
produce in the prepackaged form before purchase at whole- 
sale and the retail price of the produce were all found to 
be contributing to this change from winter to summer. 

Largely because of the greater use being made of 
store level prepackaging in region 2 about two-thirds of 
the volume of major fruits and vegetables handled during 
the summer were merchandised in the prepackaged form 
while only one-third were so merchandised in region 1. 
Contrary to popular belief this great difference in the use 
of prepackaging was not found to have an effect on the 
volume of produce handled per hour of labor. 

Although produce personnel frequently talk of reducing 
the amount of prepackaging done at the retail store level, 
evidence is presented that indicates that store level pre- 
packaging may increase rather than decrease in the im- 
mediate future. Prepackaging at central locations by 
chains, at terminal markets by local commercial pre- 
packagers and at the farm or shipping point level is also 
expected to increase. 

Microfilm $3.50; Xerox $12.15. 269 pages. 


AN ANALYSIS OF THE SALE OF 
INEXPENSIVE CUT FLOWERS AND POTTED 
PLANTS THROUGH SUPERMARKETS 


(L. C. Card No. Mic 60-6366) 


Walter Merrill Furbay, Ph.D. 
The Ohio State University, 1960 


In the floral industry, commercial growers have not 
yet accepted supermarkets as a regular outlet for flowers. 
As evidenced from customer purchases in the supermar- 
kets where flowers were offered, the consuming public 
has shown an increasing interest in purchasing flowers 
for everyday uses. 

A recent innovation in many supermarkets has been 
the merchandising of potted plants and flowers and cut 
flowers, especially at holiday seasons. Often these flower 
displays and sales were of short duration, and the quality 
of plants was not satisfactory for this market. 

This study is an attempt to determine whether or not 
there is a market for low-cost flowers through supermar- 
kets by an analysis of continuous sales throughout the 
year. The investigation covers a five-year period from 
January, 1955, to December, 1959, in which a variety of 
flowers and plants were sold in four medium sales-volume 
supermarkets in Columbus, Ohio. The flowers were pro- 
duced in the greenhouses of the Department of Horticulture 
at the Ohio State University; they were then marketed by 
the Department of Agricultural Economics and Rural 
Sociology of the University and the Ohio Agricultural Ex- 
periment Station. 

The sale of flowers during the five years in four super- 
markets showed a steady growth; there was expansion both 





in number of kinds of flowers and plants displayed and 
sold, and in sales revenue. Pricing studies have added 
new knowledge concerning factors that influence the de- 
mand for floral products through these outlets. 

During the 60-month period from 1955 to 1959, 
slightly more than 136 thousand flower units were sold, 
with a retail value greater than 76,700 dollars. Approx- 
imately 82 per cent of the units were potted plants, while 
18 per cent were cut flowers. Thirteen thousand small 
chrysanthemums were sold during this time; other plants 
that sold in large volume included geraniums, foliage 
plants, and seasonal flowers. 

Both cut flowers and potted plants were sold in Stores 
A and B, but potted flowers and plants only were sold in 
Stores C and D. Observations during the five-year interval 
showed that 24 per cent of the retail sales volume was for 
cut flowers and 76 per cent was for potted plants at Store 
A, while 39 per cent of the sales for cut flowers and 61 
per cent were for potted units at Store B. 

Sales data showed that the volume of sales was pro- 
portionally larger when a greater number of kinds and 
colors and sizes of flowers were displayed. Since the 
price of the flower units was not allowed to fluctuate with 
the supply in this study, except in an elasticity experiment, 
shortages of flowers of certain kinds developed at times 
during the five-year interval. 

A coefficient of elasticity of 2.86 resulted when the 
price of 3 1/2-inch potted mums was lowered from 50 cents 
to 45 cents per unit. The elasticity of demand became 
larger as the price was increased for larger flowers. The 
time series analysis by linear trend has indicated consid- 
erable growth in sales when sufficient quantities of flowers 
were displayed continuously through the stores. There 
was a definite correlation between store gross volume and 
the volume of flower sales in two stores where correlation 
studies were made each year. 

The empirical data gathered from sales observations 
in these four medium-volume supermarkets indicate a 
potential market for many inexpensive flowers through 
this outlet. Microfilm $2.75; Xerox $6.80. 141 pages. 


ECONOMIC CRITERIA FOR 
DETERMINATION OF METHOD OF 
PRODUCTION IN INDIAN AGRICULTURE 


(L. C. Card No. Mic 60-5402) 


Joginder Singh Sahota, Ph.D. 
University of Oregon, 1960 


Adviser: Raymond F. Mikesell 


The purpose of this study is to formulate and apply 
economic criteria for choosing between alternative uses 
of capital and methods of production with special reference 
to Indian agriculture. The investment criteria employed 
are based on the principle of the social marginal produc- 
tivity of investment. In order to show the application of 
the general investment criteria, the present study deals 
with the special problems of alternative techniques and 
investment choices in Indian agriculture. 

Application of the investment criteria requires data on 
the value of annual output, annual operating costs, the 
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value of investment outlays, and on the economic life of 
the technique or project. Information was obtained from 
government and private publications available in the 
University library, publications received on inter-library 
loan, and materials received directly from India. 

The economic analysis of data indicates a significant 
advantage, from the standpoint of society, in using bullock 
power instead of tractor power. For a farm of about 
thirty-five acres, the annual social cost of using tractor 
power is higher by approximately 49 per cent than the 
annual cost of using bullock power. 

The factor chiefly responsible for the relatively high 
social cost of tractor power is the lack of alternative em- 
ployment opportunities for the labor saved. Tractor power 
tends to reduce labor requirements by about thirty-three 
percent. Since about fourteen percent of the rural labor 
is underemployed, the reduction in labor required does 
not represent a real saving in cost from the standpoint of 
society. The existence of significant underemployment is, 
therefore, an obstacle to the substitution of tractor power 
for bullock power. 

Projects to irrigate a given area of land increase 
labor required by more than 100 percent and agricultural 
output by about 100 percent. Because of the long growing 
season in India, such projects also create the potential 
for growing two to three crops per year. Multiple cropping 
provides continuous employment for the farm family. 
Similarly, because of the additional labor required in ap- 
plying chemical fertilizer and in harvesting heavier crops, 
capital investment in chemical fertilizer increase the 
labor required per unit of land area. 

It is estimated that about twenty-six billion rupees 
worth of capital investment would be required to develop 
India’s irrigation potential fully. This development would 
increase India’s agricultural capacity by about twenty-one 
million tons of food grains. To build the required chem- 
ical fertilizer capacity of about twenty-three million tons, 
roughly sixteen billion rupees worth of capital investment 
would be required. The increase in agricultural capacity 
would be about forty million tons of food grains. The 
capital investment in both cases is likely to extend over a 
period of more than thirty years. 

Because of their land-saving and labor-absorbing con- 
sequences, irrigation and fertilizer projects should re- 
ceive priority over the introduction of tractor power 
which saves land but aggravates the problem of underem- 
ployment. Microfilm $2.75; Xerox $6.80. 142 pages. 


FARM ORGANIZATION AS 
INFLUENCED BY FORAGE ACREAGE 


(L. C. Card No. Mic 60-5170) 


John Richard Schmidt, Ph.D. 
University of Minnesota, 1960 


The original objectives of this study were: (1) to deter- 
mine the applicability of linear programming for analyzing 
the effect of forage acreage upon farm organization and 
earnings, and (2) to refine and extend a prior analysis of 
the effect of variations in the amount of forage upon farm 
organization and earnings in Southern Minnesota. Major 





emphasis was directed to the organizational response to 

a shift in forage acreage. As the study progressed, it be- 
came evident that the nature of this response is conditioned 
by a number of factors, such as farm size, labor supply, 
capitai availability and level of dairy productivity. This 

is the most significant finding of the study; thus a third 
objective was to evaluate how the conditioning factors in- 
fluence optimum organizational response to more forage. 

The assumptions of linear programming do not violate 
the theory of the firm and are consistent with the char- 
acteristics of farm organization problems. Although 
direct extension of the theory of the firm may be theoret- 
ically more desirable for farm organization analysis, 
linear programming is a worthy substitute when used 
properly, with the advantage of much greater workability. 

The empirical portion of the study involved determin- 
ing the optimum profit organization at three distinct levels 
of forage acreage for each of 240 different farm situations. 
The farm situations considered reflect variations in: 

(1) farm size; (2) labor supply; (3) fertility level; 

(4) length of run; (5) operating capital supply and borrow- 
ing capacity; and (6) dairy productivity level. The three 
forage levels reflect 20, 40 and 60 percent of the crop- 
land in forage, respectively. With three forage levels and 
240 farm situations, 720 farm organizations were pro- 
grammed. 

The concept of an “enterprise transfer type” was intro- 
duced to facilitate investigation of organizational adjust- 
ment to more forage in the various farm situations. An 
enterprise transfer type is defined as a unique pattern of 
organizational change when shifting from the 20 to the 40 
and 60 percent rotations within a particular farm situation. 

A total of 37 distinct enterprise transfer types were 
found applicable within the range of situations studied. 
The number and divergency of enterprise transfer types 
found indicates that organizational adjustment to more 
forage takes many different forms when considering the 
full range of farm situations analyzed. Organizational 
adjustment is definitely conditioned by the characteristics 
which differentiate the various farm situations. 

Regardless of the “conditioning factor levels,” organ- 
izational adjustment to more forage involves a decrease 
in the “grain utilizing enterprises” and an increase in the 
“forage utilizing enterprises.” But the nature of these 
“grain and forage utilizing enterprises” is often respon- 
sive to variation in the conditioning factors. The direct 
impact of variation in a conditioning factor is upon enter- 
prise selection, rather than altering the direction a 
common enterprise would be adjusted when adding forage 
to the rotation. 

The principal conclusions resulting from the study are: 
(1) linear programming is an appropriate methodological 
procedure for analyzing optimum organizational response 
to more forage; (2) in general, the organizational response 
to more forage consists of increasing the level of forage- 
consuming livestock and reducing the level of grain- 
consuming livestock; (3) this organization response is 
conditioned by a variety of factors, the most significant 
of which are the levels of home-grown feed, labor and 
capital available; (4) study of each conditioning factor in 
isolation fails to give a complete representation of its 
“conditioning effect” because to a substantial degree this 
effect is due to interaction between these factors; and 
(5) full understanding of these interactions awaits the de- 
velopment of more refined methodology. 

Microfilm $3.00; Xerox $10.60. 231 pages. 
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MEAT CONSUMPTION PATTERNS 
AMONG COLUMBIA NEGROES 


(L. C. Card No. Mic 60-6828) 


Norman Wilson, Ph.D. 
University of Missouri, 1960 


Supervisor: Professor Elmer Kiehl 


This study analyzed the meat consumption patterns of 
104 Negro families in Columbia, Missouri during the 
summer of 1956. The main variables considered were 
size of family, income and education. The study indicated 
relationships existing between these variables and the 
pattern of meat consumption. Larger families tended to 
receive larger family incomes but the increase was not 
sufficiently great to maintain per capita income resulting 
in an inverse relationship between size of family and per 
capita income. Family income was also positively re- 
lated to the degree of education attained by the home- 
maker. 

With greater incomes, Columbia Negro families con- 
sumed greater amounts of individual meats and of total 
meat. A similar relationship existed when considering 
per capita income and meat consumption. The relation- 
ships were such that larger families tended to receive 
greater family incomes and consume greater quantities of 
meat, but when considered on a per capita basis larger 
families received smaller per capita incomes and con- 
sumed smaller amounts of meat. 

Low income families consumed a higher proportion of 
the group meat consumption than they received of the 
total income. This was true for each individual and kind 
of meat as well as for the total meat consumption. 

Relative prices of different meats is an important con- 
sideration in a study of consumer preferences and con- 
sumption. The timing of this study was most fortunate 
considering supplies and prices of beef, pork and chicken. 
Supplies were at an all time high, averaging twelve per 
cent above the preceding ten year period. Compared to 
the preceding ten year average, beef prices were 77.6 per 
cent, pork was 74.4 per cent and chicken 75.8 per cent. 
This was the lowest average annual price for each of these 
meats during the ten year period. 

Variations in supply and price of the individual meats 
would surely lead to certain adjustments as consumers 
attempted to maximize their purchasing power of meat. 
Elasticities of price and income and cross elasticities 
must be considered when applying the results of this study 
to other periods of time or to other localities and popula- 
tions. 

The importance of relative prices, incomes and prefer- 
ences was indicated by the fact that a majority of respond- 
ents indicated a preference for beef over pork when asked 
this specific question; yet the group consumed nearly 
twice as much pork as beef during the week they were 
interviewed. 

The rural background of these respondents no doubt 
has influenced their consumption patterns. The impor- 
tance of environmental conditions was evidenced by the 
parents statement, “Our children like what we like.” 

Microfilm $2.75; Xerox $8.40. 183 pages. 
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A SOCIAL AND MANAGERIAL 
APPRAISAL OF PRODUCT SERVICE 


(L. C. Card No. Mic 60-6878) 


James Glen Hauk, Ph.D. 
University of Michigan, 1960 


This study has several objectives. Its broad purpose 
is to examine service practice from a social and a man- 
agerial point of view. However, several subsidiary ob- 
jectives which fall within the scope of the broader one, 
have also guided the investigation. They include an at- 
tempt to determine the social significance of service, to 
determine the manufacturer’s responsibility for seeing to 
it that the consumer receives service assistance, and to 
investigate certain broad issues involved in planning and 
executing a service program. 

The methodology employed is largely deductive and 
qualitative, with library research and personal interviews 
forming the basis for the analysis. The library research 
is concerned primarily with the social aspects of the sub- 
ject, while the personal interviews were used as a basis 
for the managerial presentation. The industries in which 
interviewing was conducted include electrical appliances, 
business machines, industrial scales, industrial paint, 
diesel engines, mining equipment, and household electronic 
products. Reference is made to these industries and 
others in an attempt to keep the study broad and to provide 
generalizations which have application to a wide variety of 
business firms. 

The presentation proceeds from the social to the man- 
agerial. The areas of consumption and competition are 
related to service initially, in order to establish the social 
significance of service rivalry, and to provide a background 
for a discussion of the responsibility question. Topics in- 
vestigated subsequently in the study include the implica- 
tions of the Uniform Sales Act to service limits, the plan- 
ning problem of formulating the optimum combination of 
product, price, and service from a management point of 
view, and selected organization and execution problems. 
Special attention is devoted to executing service through 
long marketing channels, with reference to the electrical 
appliance industry in particular. 

The study suggests that the service problem is likely 
to become more important in the future. A continuation of 
the high rate of technical product innovation, and the long 
run movement toward the philosophy of caveat vendor, in- 
dicates that such will be the case. Moreover, it is the 
manufacturer of the final product who should assume the 
ultimate responsibility for seeing to it that the consumer 
receives the service needed. While he may justifiably 
pass execution responsibility to another party in the mar- 
keting channel, he is obligated to exercise judgment in 
doing so, and in seeing to it that the task is performed 
efficiently. 

Determining how far the manufacturer should carry 
his service efforts is a question which is answered largely 
by reference to the consumer’s expectations. Since the 
consumer really desires utility when he purchases the 
product, the manufacturer should think in terms of utility 
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release when he designs, produces, and sells the product. 
In addition, his service program should be planned and 
executed with the view of at least satisfying the reason- 
able utility expectations of the consumer. Although a 
number of other criteria are useful in establishing service 
limits, the expectation criterion is broad enough to cover 
a wide variety of situations. ; 

The study also suggests that appropriate service limits 
depend upon the manufacturer’s objectives, as well as 
those of the consumer. The firm can justifiably establish 
any one of a number of broad objectives to guide its op- 
erations, and the amount of service which should be in- 
cluded in the offer will vary accordingly. Thus, from a 
management point of view the formulation of sound busi- 
ness objectives is a prerequisite to the establishment of 
appropriate service limits. 

Microfilm $7.70 Xerox $27.45. 608 pages. 








ESTIMATED LIABILITIES FOR 
WARRANTIES AND GUARANTEES 


(L. C. Card No. Mic 5915) 


William Ross Heck, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor R. H. Van Voorhis 


The danger of the omission of liabilities on the balance 
sheet and the proper recognition of the corresponding ex- 
pense on the income statement is one of the chief prob- 
lems of income determination. To match costs with reve- 
nue properly, all after-costs must be considered. In 
many cases, the after-cost involves a liability whether it 
is an estimated expense or a deferral of revenue. This 
study was aimed primarily at one segment of the after- 
costs category. This area is that of estimated liabilities 
for warranties and guarantees. The investigation was 
directed toward determining the nature of the liability, 
the basis of cost determination and method of statement 
presentation. In addition, it was to find why these liabil- 
ities are ignored and to determine the influence that in- 
come tax legislation had exerted on this accounting 
problem. 

The investigation was dividec into two areas--the man- 
ufacturing and the retailing levels. The survey of manu- 
facturing companies was accomplished through use of 
questionnaires. Manufacturers who provided for these 
after-costs as well as those who did not were surveyed on 
the subjects mentioned above. This investigation was 
hampered by the security classification which the manu- 
facturers have placed upon information concerning the 
area of warranty costs. Although historical costs form 
the basis of the warranty provision, information in other 
areas revealed a lack of consistency among manufacturers 
on warrantied products. 

Retail level accounting practices were investigated as 
case study projects. In some instances, complete access 
was granted by the retailers to all records. In other in- 
stances, only limited access was granted. Even so, 
success in this area was far greater than at the manufac- 
turing level. On the retail level, the need for warranty 
provision is evident only to those who share the cost with 





the manufacturer. Only a small number of companies, 
however, provide for warranty provision although the need 
exists. 

Accounting considerations both theoretical and prac- 
tical were examined. These considerations were corre- 
lated with other estimates which are employed in income 
determination. An attempt was made to discover why 
some estimates were constantly employed while others 
were ignored. 

Our income tax laws have been credited with greatly 
influencing accounting principles. Legislation was re- 
viewed to determine the influence upon principles involv- 
ing warranty after-costs. Brief recognition was given to 
these after-costs but later rescinded retroactively. It is 
believed that the influence of tax legislation has been 
great in the area of non-recognition of after-costs. 

Those companies which provide for future warranty 
costs are small in number. The provision is usually 
based upon historical data. In many cases, the liability 
for such after-costs is merged with other liabilities and 
loses its identity on financial statements. On the retail 
level, a lack of knowledge on the part of retailers is a 
primary reason for the omission. Income tax legislation 
is a secondary cause. It is believed that adequate recogni- 
tion of these costs will become more widespread when 
the retailer is educated with reference to the separation 
of the cost of the warranty from the cost of the warrantied 
product. Microfilm $2.75; Xerox $8.80. 193 pages. 


A CRITIQUE OF THE CONSOLIDATION 
POLICIES OF CORPORATIONS 


(L. C. Card No. Mic 60-6390) 


Harry Curlis Lyle, Ph.D. 
The Ohio State University, 1960 


The use of consolidated financial statements is an ac- 
cepted manner of reporting the financial data of a corpora- 
tion and related companies. There has been a lack of 
uniformity among corporations in the determination of 
which related companies might appropriately be included 
in consolidated statements and which should be excluded. 
This study was initiated to determine the theoretical basis 
for the preparation of such statements and the standards 
which should be met to justify their preparation. 

The literature on the subject of consolidation policy 
was examined. The historical development of consolidated 
statements was traced back to the apparent beginnings of 
this reporting form. Particular attention was paid to 
economic conditions and business philosophies which in- 
fluenced the development of a body of theory. The con- 
trast between the conditions and philosophies of the early 
1900’s and those of the present provides the foundation 
for the lack of consistency in present-day corporate re- 
ports. 

The conclusions reached were that (1) consolidated 
statements are the one appropriate form for reporting 
the financial position and results of operations of a group 
of related companies; (2) there is no valid reason for the 
insistence, as in the past, that companies with operations 
not homogeneous with the remainder of the group be ex- 
cluded from the consolidated statements; (3) foreign 
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subsidiaries are an increasingly important part of cor- 
porate operations and, as such, should be included in the 
consolidated statements without exception; (4) control de- 
fined as majority ownership is not a necessary requisite 
to inclusion of an affiliated company in the consolidated 
statements but substantial ownership of the affiliate would 
be required; (5) the equity method of investment valuation 
is preferable to the cost method where an affiliate is not 
included in the consolidated statements but would furnish 
information inferior to that provided by full consolidation; 
and (6) the accounting for associated companies, owned 
one-half each by two unrelated corporations, presents an 
extraordinary problem, not provided for by traditional fi- 
nancial statement techniques, but one which can be re- 
solved by suggested adaptations of these techniques. 
Microfilm $2.75; Xerox $7.00. 147 pages. 


THE ECONOMIC AND SOCIAL 
SIGNIFICANCE OF THE FEEDER 
AIRLINE SYSTEM: AN ANALYSIS OF 
CONTRIBUTIONS, COSTS, AND 
SUBSIDY-REDUCTION PROSPECTS. 


_(L. C. Card No. Mic 60-6396) 


Richard Eugene Neel, Ph.D. 
The Ohio State University, 1960 


The feeder airline industry has been characterized 
since its inception by the receipt of subsidy from the fed- 
eral government. This study is largely in the nature of 
a costs-benefits analysis made for the purposes of deter- 
mining the significance of this industry to the economy, of 
relating its present position to one of allocative optimum, 
and of indicating the possible avenues of approach to the 
achievement of such an optimum. 

Using a hypothesis that the contributions of the feeder 
system to welfare can not be determined solely on the 
basis of the standards of the market, this study constructed 
a theoretical analytical framework based upon some of 
the principles of welfare economics for the purpose of re- 
lating both monetary and non-monetary benefits and costs 
in the achievement of its goal of determining the signifi- 
cance of the feeder industry to the nation and of its posi- 
tion relative to optimum. The first eight chapters of the 
dissertation consisted of the costs-benefits analysis, with 
a goodly amount of the space therein being devoted to a 
consideration of the non-monetary contributions of the 
feeder system, especially those relating to its national 
defense value. For the purposes of making the study more 
dynamic and of determining how the prospects for the 
future should affect those conclusions based upon the op- 
erations of the past, the ninth and tenth chapters were de- 
voted to an analysis of the likelihood that the feeders can 
reduce future subsidy requirements by increasing reve- 
nues and by lowering costs. 

The study concluded that the feeder system is not ina 
position of allocative optimum. This finding was based 
upon conclusions drawn to the effect that the non-monetary 
benefits, especially to national defense, from the feeder 
industry have not been very significant and not great 
enough, in combination with the monetary [usage] benefits, 
to offset total operational costs, including subsidy. As for 





the future, it was concluded that the best prospects for 

the feeders to eliminate subsidy reside in the making of 
changes in the route configuration, including the expansion 
of their routes to larger cities and more promising city- 
pairs, the abandonment of routes which are unlikely to 
become remunerative, and the assumption of certain 
routes now served by the trunks. The accomplishment of 
these desiderata depends almost entirely upon changes in 
operational authorizations which can only be made by the 
Civil Aeronautics Board. 

As an alternative to the abandonment of the feeder 
system, it was recommended that the Civil Aeronautics 
Board approve the types of changes in the route structure 
which have the promise of strengthening the feeder car- 
riers while not handicapping the trunk carriers. In the 
implementation of the policy measures designed to im- 
prove the entire feeder system, it was feit that it might 
be necessary to re-define the feeder concept, with the 
ultimate goal being one of permitting the feeder carriers 
to exploit more freely the revenue possibilities on those 
routes which generate the greatest amount of traffic. 

A further recommendation was that the feeder carriers 
undertake, and that the Civil Aeronautics Board approve, 
more extensive and more ambitious pricing, promotional, 
and service-improvement types of campaigns, with a very 
significant amount of the emphasis being concentrated on 
the attraction of new users. 

Microfilm $6.10; Xerox $21.60. 479 pages. 


A CASE STUDY ON THE EVALUATION 
OF SELECTION CRITERIA FOR 
SUPERVISORY PERSONNEL 


(L. C.. Card No. Mic 60-4133) 


Martin Luther Shotzberger, Ph.D. 
The Ohio State University, 1960 


This study is an analysis of first-line production super- 
vision in a paper company; its purpose is to evaluate the 
following hypotheses: (1) There are characteristics or 
traits which will predispose one to be a good supervisor. 
(2) There are skills which one should have that will lead 
him to supervise well. (3) There are knowledge areas 
which one should have that will lead him to supervise well. 
(4) These characteristics, traits, skills and knowledge 
areas are measurable and improvable. 

During the study, other areas of investigation were ex- 
amined and questions were asked: (1) To what extent 
would a series of criteria discriminate among good, aver- 
age, and poor supervisors? (2) Which of these criteria 
are diagnostic and which are prognostic? (3) What is the 
distinction between good and poor supervisors who meet, 
ostensibly, the prognostic criteria? (4) What is the value 
of supervisory experience in time? 

Procedures involved (1) the classification of the com- 
pany supervisors into groups of good, average, and poor; 
(2) a general analysis and description of the supervisory 
position; (3) the establishment of general specifications 
for the position; and (4) a refined evaluation of all super- 
visors in the study group. These processes were accom- 
plished through the use of group conferences with the 
supervisors, a testing program, a process of validation, 
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a position questionnaire, and a dual system of evaluation 
based upon desirable supervisory characteristics as iden- 
tified by all levels of production management. 

The study produced several general findings and con- 
clusions: (1) There are probably no purely predictive 
criteria that will predispose, as such, a person to super- 
vise well. (2) There are, in the study, criteria of prog- 
nostic value that will aid in choosing supervisors so that 
the chances of early success are good. These include age, 
formal education, a desirable level of intelligence, judg- 
ment, creativity, a degree of mechanical aptitude, and a 
knowledge of human relations. (3) One may become a 
good supervisor through lengthy experience when not sub- 
stantially meeting all prognostic criteria. (4) Prognostic 
and diagnostic values are susceptible to measurement by 
tests, observation of performance, and/or record analysis. 
(5) Two diagnostic criteria have prognostic value: notably, 
attitudes and personal characteristics as exhibited in per- 
formance. (6) Assuming intelligence and motivation, abil- 
ities and knowledge are susceptible to being improved. 

(7) There are no one or two criteria which allow prognosis 
of success; therefore, one should use multiple criteria in 
selection. (8) Selection, based upon prognostic and diagnos- 
tic criteria, is likely to be insufficient; therefore, some 
training is essential to the rapid achievement of efficient 
levels of performance. 

The most valuable criteria for discriminating between 
good and poor supervisors are usually actual performance 
reviews, length of supervision, education, intelligence, 
mechanical aptitude, judgment, skill in the area of human 
relations, creativity, age, superiors’ rankings, attitudes 
and personal characteristics. The only item that failed 
to discriminate among the groups is self-evaluation. 

It was concluded that the poor supervisors who meet 
objective selection criteria are not rated good because of 
attitudes and personal characteristics as subjectively 
evaluated by supervisors. Further, the good supervisors 
who fail to meet the objective selection criteria are super- 
visors for a considerable length of time before being 
recognized as good. 

The over-all general conclusion is that the use of 
sound prognostic criteria followed by diagnostic evaluation 
and a planned training program as a system of first-line 
supervisory selection is superior to selection on the basis 
of pure job performance relying upon supervisory experi- 
ence. The former system is superior in that chances are 
much better for early success among those so selected; 
thus there should be a saving in time and expense for a 
company in terms of effective utilization of line and staff 
personnel. Microfilm $2.95; Xerox $10.35. 228 pages. 


SIGNIFICANCE AND INFLUENCE OF 
ACCOUNTING DATA ADJUSTED FOR 
PRICE-LEVEL CHANGES ON THE PROBLEMS 
AND POLICIES OF PUBLIC UTILITIES 


(L. C. Card No. Mic 60-6942) 
Earl Alexander Spiller, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study is to investigate the useful- 
ness and relevance of accounting data adjusted for price- 
level changes to selected areas of management, investor, 





and government decisions pertaining to public utility com- 
panies. This study is important because the unadjusted 
dollar, which accountants have historically employed as 
their measuring unit in supplying data to various decision- 
making groups, is an unsatisfactory yardstick. Its value, 
purchasing power, is in continual flux, tending to distort 
the measurements basic to accurate decision-making in a 
complex economy. 

After index-number conversion of accounting data to a 
common dollar of stable purchasing power is discussed, 
the remainder of the study considers the significance of 
these adjusted data for utility policies and problems faced 
by management, investors, and government. In each of 
these areas the usefulness of adjusted data in making deci- 
sions is examined and analyzed deductively. Supporting 
the hypotheses is evidence from the study of aggregative 
public utility data, from investigations of some individual 
utility companies, and from a survey of pertinent published 
literature. 

In the area of management decisions four policies-- 
debt policy, wage and bonus policy, dividend policy, and 
investment policy--are discussed. With respect to debt 
policy adjusted data would disclose the following influ- 
ential factors as the price-level rises--a declining real 
interest burden on the existing debt, an increased dollar 
value of the stock equity, and a lower earnings coverage 
of the interest charge. In wage determination, adjusted 
data would eliminate false conceptions of ability to pay 
which may cause management to concede, voluntarily or 
involuntarily, to unrealistic labor demands. Moreover, 
common-dollar accounting provides a more realistic 
measure of earnings broadly attributable to the managerial 
function in establishing bonus policy. Concerning dividend 
policy, adjusted accounting statements would reveal the 
higher payout ratios in real terms and the degree to which 
the utility may be distributing real capital in the guise of 
dividends. In plant investment decisions, price-level ad- 
justments would directly affect profit expectations; recog- 
nized in taxation, they would affect the funds for expansion; 
used in regulatory decisions, they would influence the de- 
mand for utility services. 

For investors, particularly common stockholders, ad- 
justed data would provide more comparable data among 
firms. Moreover, in the evaluation of five general finan- 
cial areas examined, common-dollar accounting reveals 
significant changes in the trends and ratios used by the 
investor. The rate of return concept, free from inaccura- 
cies caused by dollar heterogeneity, serves as a better 
indication of both current management performance and 
future earning capacity. 

When adjusted data are used in rate-base calculations, 
utility companies would be afforded the opportunity, en- 
joyed by other industries, of attempting to maintain their 
real earnings at a reasonable level. Yet regulatory agen- 
cies would retain an administrable system of regulation. 
In the long run, employment of purchasing-power adjust- 
ments in rate setting would tend to result in improved 
service at lower costs. 

Although modifications may be necessary to preserve 
intergroup equity among taxpayers, price-level adjust- 
ments would be useful in income taxation also. Converted 
statements would indicate the disparity between real and 
nominal tax rates and reveal the varying real tax burdens 
among firms and industries with assets of different types 
and ages. 
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Two general conclusions are drawn from this study: 
(1) the use of accounting data adjusted for price-level 
changes can provide helpful and relevant information for 
management, investor, and government decisions, and 
(2) the use of unadjusted data may lead to inequitable and 
uneconomic decisions by these same groups. 
Microfilm $2.85; Xerox $9.90. 217 pages. 


GAINING PROMOTIONAL SUPPORT FROM 
WHOLESALERS UNDER DUAL CHANNEL 
DISTRIBUTION: A STUDY IN 
MANUFACTURER MARKETING POLICIES. 


(L. C. Card No. Mic 60-6948) 


Martin Richard Warshaw, Ph.D. 
University of Michigan, 1960 


This study is concerned with the impact of selected 
manufacturer marketing policies upon the wholesaler’s 
willingness and ability to provide desired kinds and 
amounts of selling support to manufacturers engaged in 
concurrent distribution through the direct and wholesale 
channels. This problem is important because of (1) the 
magnitude of the selling potential represented by the ag- 
gregate wholesaler organization and (2) the peculiar 
nature of the frictions arising under dual channel distribu- 
tion which tend to inhibit wholesaler selling activity. 

The problem is approached by a thorough analysis of 
the nature of dual distribution and of diverse wholesaler 
selling programs. Areas of manufacturer policy which 
appear to influence wholesaler performance are identified. 
Investigation of these areas suggests guide posts in five 
controllable areas for consideration by marketing mana- 
gers. These include: (1) pricing policies, (2) inventory 
policies, (3) market segregation policies, (4) selective 
distribution, and (5) promotional policies. In each area, 
selected concepts are logically developed to provide 
hypotheses which are then tested against evidence drawn 
from published case histories and from structured inter- 
views with four manufacturers representing diverse 
product-market situations. 

In pricing, manufacturers should recognize the concept 
of buying distribution from diverse channels by allowing 
a discount to each which not only considers the manufac- 
turer’s costs of selling but also recognizes the unique 
combination of functions performed and the nature of the 
competitive environment in which each channel operates. 
Pricing policy may also be used to segment markets and 
thus minimize the depressing effects of unnecessary 
channel overlap upon wholesaler selling efforts. Marginal 
analysis and distribution cost analysis may provide pro- 
ductive approaches to the problem of setting wholesaler 
discounts to optimize the mix of cost, coverage, and pro- 
motion. 

Inventory policies of manufacturers influence whole- 
saler margins and thus resources available for selling. 
Thus if manufacturers require levels of stock to be held 
by wholesalers which are high in relation to sales poten- 
tial, costs must be shared with wholesalers if their ability 
to engage in selling activity is not to suffer. Liberal ac- 
ceptance of returned goods by the manufacturer, under 
certain conditions, may also preserve wholesaler ability 





to sell by reducing costs and by contributing to resale 
price stability. 

A policy of market segregation on the basis of markets 
served, order size, or other similar non-price criteria 
may reduce inter-channel rivalry and encourage whole- 
saler cooperation. In addition, selective distribution may 
increase wholesaler promotional response if the selectivity 
offered provides sufficient incentive for the effort desired. 
Care must be taken by manufacturers to avoid purchasing 
this effort by sacrifice of market coverage. 

If the performance of the selling task assigned whole- 
salers is lacking in extent or quality, the manufacturer 
may attempt to supplement or improve wholesaler efforts 
by adopting policies such as training wholesaler salesmen, 
providing market information, engaging in missionary 
selling, offering cooperative advertising allowances, among 
others. In so doing, care must also be taken to distinguish 
between qualitative and quantitative needs of wholesalers. 
Unless this is done, manufacturers may incur higher costs 
than are necessary or may not attain their promotional ob- 
jectives. It is also important to avoid the unplanned as- 
sumption by the manufacturer of customary wholesaler 
functions. If this is done inadvertently it may suggest to 
wholesalers that the manufacturer plans ultimately to 
circumvent the wholesale channel. Such a belief may 
destroy the necessary balance which must be achieved 
under dual channel distribution if such a strategy is to 
succeed, 

A general conclusion of this study is that manufacturer 
reappraisal and subsequent modification of those policies 
which discourage wholesaler selling effort would tend to 
increase wholesaler promotional response. Indeed, such 
actions logically should precede any attempt to criticize 
wholesaler performance or prescribe for its improvement. 

Microfilm $4.05; Xerox $14.20. 314 pages. 
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THE DERIVATION AND EVALUATION 
OF AN INDIVIDUAL-STOCK 
FORMULA INVESTMENT PLAN, 


(L. C. Card No. Mic 60-5598) 


David Kent Halstead, Ph.D. 
University of Minnesota, 1960 


The objective of this study is to derive a profitable 
individual-stock formula timing plan. The profit criterion 
used to measure success was an evaluation of the historical 
yields of the new plan as compared with those obtained 
by certain established formulas. Application of the de- 
rived “daily average” formula to a test portfolio of 18 rep- 
resentative common stocks resulted in yearly yields, 
based on the average stock investment, ranging from 10 to 
25 percent for the 13 year period from 1946 to 1959. All 
capital gains from price appreciation and dividends were 
considered as income and not reinvested. 

If a given stock’s future price pattern exhibits general 
amplitude and frequency characteristics similar to past 
conditions, the historical performance record developed 
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in this study is a good indication of future formula profit- 
ability. The operational evidence suggests that these two 
price factors can be predicted with sufficient accuracy so 
as to serve as a basis for the profitable timing of buying 
and selling action. 

The initial steps in formula design included the obser- 
vation that the amplitude and frequency of price changes 
are the exclusive factors which determine the total yield 
obtained from repeated buying and selling operations in- 
volving a fixed monetary amount. Since the new formula 
does require fixed dollar expenditures to prevent specu- 
lative concentration of investments, a plan for automati- 
cally regulating buying and selling action according to the 
amplitude and frequency characteristics of each individual 
stock’s price pattern was designed. 

Each security is given its own special transactions 
schedule, controlled by a single formula factor chosen on 
the basis of past performance so as to maximize the min- 
imum anticipated yield. To indicate anticipated future 
profitability, a complete record of formula yields result- 
ing from different values of this factor is maintained. For 
future formula operation the value of this factor which re- 
sulted in the highest historical minimum yield for all pre- 
vious base periods is used. 

The daily average formula is designed so that a common 
yield is expected for each new investment. This is ac- 
complished by limiting all expenditures to a fixed mone- 
tary sum and setting all sale prices at an equal percentage 
increase above the related purchase prices. Variations 
in yield between investments can therefore only be caused 
by differences in the time duration of each transaction. 
Since, at the date of purchase, the time interval necessary 
to complete the transaction is not known, the anticipated 
yield for each new investment can be considered equal. 

The daily average formula is so named to identify a 
plan which controls expenditure quantities so as to ap- 
proach a stated average daily investment. The fixed- 
dollar value of each transaction is set for a given stock so 
that the resulting predicted average daily investment 
equals the budget value assigned to that stock. This flex- 
ible restraint allows a maximum degree of desired invest- 
ment freedom since it is permissible for total expendi- 
tures to temporarily exceed the stock’s budget value, 
provided the expected average investment equals this 
fixed amount. For an entire portfolio of securities the 
results of formula operation under conditions of uncer- 
tainty indicate that the portfolio daily total investment 
should seldom be greater at any one time than twice the 
planned average. 

The new formula provides for a screening process to 
assist the investor in selecting those securities which can 
be expected to be most profitable. High and consistent 
historical formula yields are the primary criteria gov- 
erning the selection procedure. It was found that price 
growth and stability cannot be independently related to ex- 
pected profitability. This observation is extremely sig- 
nificant since it indicates that price growth is not a nec- 
essary prerequisite for formula success. 

Microfilm $2.75; Xerox $8.00. 172 pages. 





THE BANK OF JAPAN: A CASE STUDY 
IN THE EFFECTIVENESS OF CENTRAL BANK 
TECHNIQUES OF MONETARY CONTROL. 


(L. C. Card No. Mic 60-6920) 


Hugh Talbot Patrick, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to examine the effective- 
ness of monetary controls by the Japanese central bank, 
the Bank of Japan, and to analyze the relative importance 
of various instruments of central bank control. The study 
is concerned with the description and analysis of monetary 
policy in Japan in the tight money periods of 1953-1955 
and 1957-1958 only as this is necessary to demonstrate 
the efficacy of monetary controls in this particular insti- 
tutional and environmental context. 

In Part I, the hypothesis is examined that Bank of 
Japan monetary policy can be an effective means of im- 
plementing economic stabilization policy, especially in 
the restriction of realized business investment under con- 
ditions of excessive domestic demand. This hypothesis is 
significant because a) given its factor proportions, Japan 
has had to rely structurally upon imports for economic 
growth, and b) given success in meeting capital formation 
requirements, the major operative constraint on stable 
growth has been periodic balance of payments crises 
emanating from excessive domestic demand and attendant 
inflationary pressures. The analysis focuses on corporate 
business reliance upon external funds to finance invest- 
ment activities and the reliance of the commercial banking 
system upon central bank financing. 

Internal generation of funds by corporate business has 
been insufficient to finance the high level of business 
planned investment emanating from the rapid growth of 
the economy. Capital markets have been relatively unde- 
veloped; consequently business has relied heavily upon 
borrowing from the banking system, especially from the 
city banks. Under conditions of relatively interest- 
inelastic demand for funds and relatively low maximum 
legal lending rates, the availability of funds from the 
banking system rather than simply their cost has been an 
important determinant of realized business investment. 

Of outstanding importance has been the secular trend 
in postwar Japan for the city banks, the dominant institu- 
tions in a highly centralized banking system, to be con- 
tinuously and heavily in debt to the Bank of Japan. A four- 
sector approach is used to show that such borrowing has 
resulted from increases in currency in circulation as the 
economy has grown. It is suggested that such city bank 
dependence on central bank financing will continue. 
Through its ability to control directly the availability of 
its credit to the city banks, the Bank of Japan can strongly 
influence the availability of commercial bank credit to 
business and hence strongly influence business realized 
investment. 

In Part II the relative importance of various instru- 
ments of monetary control is evaluated in a policy setting. 
The illiquidity of the financial system renders both open 
market operations and reserve requirements relatively 
unimportant. Open market operations have been further 
hampered by the small amount of government debt held by 
the private sector and the Ministry of Finance policy of 
pegging Treasury bills. Bank of Japan policy has been 
implemented essentially by the discount mechanism, 
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including both discount rate changes affecting the cost of 
credit and madoguchi shido, an informal type of credit 
rationing. Moral suasion has also been of considerable 
importance. The Bank of Japan has no selective controls. 

Three general conclusions can be drawn from this 
study. First, the monetary controls of the Bank of Japan 
can be effective in restricting realized business invest- 
ment. Second, the most effective instrument of control 
has been the discount mechanism for determining the cost 
and availability of central bank credit. Third, monetary 
policy in practice has been only partially successful: 
virtually no preventive steps were taken either in 1953 or 
1956 to avoid the subsequent balance of payments crises, 
but once the crises were at hand monetary policy was 
highly effective in ending them. 

Microfilm $4.30; Xerox $15.10. 333 pages. 





MASSACHUSETTS UNEMPLOYMENT 
COMPENSATION, 1948-1957: A STUDY 
IN COUNTERCYCLICAL FINANCE. 
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Arnold Herbert Raphaelson, Ph.D. 
Clark University, 1960 


Supervisor: F. Eugene Melder 


The literature on unemployment compensation usually 
assumes that such systems are countercyclical in eco- 
nomic influence, dampening booms by withholding purchas- 
ing power and reducing the severity of recession by build- 
ing purchasing power for the unemployed. This study 
attempts to measure the countercyclical influence of the 
Massachusetts unemployment compensation system for a 
ten-year period. The Massachusetts system was estab- 
lished in compliance with the requirements of the Federal 
Social Security Act of 1935. Among the prerequisites for 
federal approval were use of a merit-experience rating 
plan as the basis for tax reduction, limitation of the fed- 
eral tax base to the first $3,000 of each employee’s annual 
wages, and administrative procedures for disposition of 
reserve balances. 

These federal requirements were reflected in the 
original employment security act in Massachusetts and 
have continued to be effective through many revisions of 
the state law. From 1948 through 1957, there were few 
changes in the basic benefit structure, most of them in the 
first years dealing with benefits for dependents and for 
partial unemployment, with the major revision at the end 
of 1956. Other changes in the coverage and disqualifica- 
tion provisions did not have important financial effects. 
The tax structure, however, was the subject of major 
changes after the 1948-49 recession. The experience 
rating plan was changed from the benefit-wage ratio 
system to the reserve-ratio system, and tax rate reduc- 
tions were tied to higher requirements in terms of re- 
serve fund balances. 

As a result of the change in tax requirements, of the 
timing of the law changes and of the achievement of re- 
quired reserve levels, in three years tax collections 
acted in a manner perverse to the cycle; in 1949, tax col- 
lections rose when employment and payrolls were declining, 





and in 1955 and 1957 employer contributions declined when 
total wages in covered employment rose. Further, in con- 
sequence of poorly timed changes in benefit provisions, 
benefit payments increased in 1952 and 1957, when wages 
were also rising. In other years, benefit payments repre- 
sented decreasing proportions of total wages in covered 
employment. This effect was the result of the relative 
stability of benefit standards over a period when wage 
rates were continually rising; thus the average benefit, 
until 1956, declined as a proportion of the average weekly 
wage in covered employment. 

In these ways, the Massachusetts unemployment insur- 
ance system failed to provide the countercyclical reaction 
which might have resulted from the combined benefit- 
paying and contribution-receiving functions. Recommenda- 
tions, which would increase the responsiveness of the 
system to swings of the business cycle, include expansion 
of the tax base, from the first $3,000 in annual wages for 
each covered employee to a higher limit or to include 
total wages of covered workers, and the use of an average 
tax rate over several years, free from annual fluctuations 
and from changes in the level of reserves. These changes 
would be achieved most easily through amendment of the 
Federal Unemployment Tax Act, but they might be accom- 
plished by new state legislation. In addition, for greater 
benefit responsiveness, it is proposed that the standards 
for benefit payment become flexible, to change with the 
cost of living or with the average wage in covered employ- 
ment. 

The hypothesis of the study is that although the benefit 
function of the system must be countercyclical in effect, 
the tax rate structure and collections have tended to di- 
minish this countercyclical effect. The conclusion of the 
study is that the hypothesis has been shown to be true. 

The recommendations can be effected within the existing 
framework of the Massachusetts system, to correct legis- 
lation which may permit or require perverse reactions to 
changes in aggregate demand. 

Microfilm $3.75; Xerox $13.30. 292 pages. 
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AN INQUIRY INTO SOME MODELS 
OF INVENTORY SYSTEMS 


(L. C. Card No. Mic 60-6168) 


Mark Alfandary- Alexander, Ph.D. 
University of Pittsburgh, 1960 


The primary purpose of this study is to develop a 
heuristic tool with relevance to the real world to be ap- 
plied in inventory management. An auxiliary aim is to 
conduct a theoretical exploration of the operating char- 
acteristics of certain types of self-regulating policies 
under non-deterministic delivery time conditions. 

A combined logical-network/optimum search method 
is applied, and some interesting conclusions are derived 
concerning the comparative characteristics of the inven- 
tory policies studied. In the process of theoretical 
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exploration, the necessary and sufficient conditions for 
rational stockholding are developed. 
Microfilm $2.75; Xerox $8.80. 194 pages. 


OFFSETTING INTERVENTIONS IN 
THE INTERNATIONAL MARKET: COTTON AND 
COTTON TEXTILES AS A CASE STUDY. 


(L. C. Card No. Mic 60-4600) 


Lyman Aubrey Drewry, Jr., Ph.D. 
University of Virginia, 1960 


It is an open question whether one governmental inter- 
vention in the activities of the private market may justify 
other, presumably offsetting, interventions, and if so, 
under what circumstances this justification exists. When 
a program of governmental regulations for one sector of 
the economy has what are considered undesirable effects 
in other sectors, is the establishment of additional regu- 
lation in the latter sector justifiable on welfare grounds? 
An excellent example of the sort of situation which gives 
rise to this question is at hand in the American economy 
today; governmental interferences in the cotton market 
have given rise to demands for presumably offsetting in- 
terventions in the cotton textile market, these demands 
originating with the entrepreneurs of the cotton textile in- 
dustry, but not confined to this group. This paper attempts 
to utilize the methods of analysis presented by J. E. Meade 
in Trade and Welfare to examine the question whether 
such offsetting interferences can be justified in the case 
of the American textile industry’s problems; whether the 
welfare of the American people can be increased by gov- 
ernmental action in the textile market to counteract prior 
governmental action in the cotton market. The conclusion 
is that this is a case in which compensatory divergences 
from private resource allocation are in order; the institu- 
tion of a one-price sales program for the disposal of 
United States government stocks of cotton will enhance the 
welfare of the American people if that welfare be defined 
in terms of the efficiency of resource allocation and the 
maintenance of some desired income distribution. The 
argument demonstrates that this additional piece of legis- 
lation will, under certain conditions, permit greater eco- 
nomic efficiency without making it impossible to maintain 
any previously existing income distribution. The assump- 
tions under which these conclusions have been reached 
are relaxed in the last pages, and the argument remains 
that, if Congress and the people of the United States are 
interested in maximizing their own welfare, measuring 
that welfare in the terms previously indicated, then the 
proposal to replace the present program, which combines 
dumping of cotton internationally with a rigidly supported 
domestic price, by a program of cotton sales at a single 
world price should be given serious consideration. 

Microfilm $3.00; Xerox $10.35. 230 pages. 








INVESTMENT CRITERIA AND THE 
PREFERENCE FUNCTION IN UNDERDEVELOPED 
COUNTRIES: A THEORETICAL STUDY. 


(L. C. Card No. Mic 60-4982) 


José Encarnacion, Jr., Ph.D. 
Princeton University, 1960 


Theoretical investment criteria relating to capital 
turnover, social marginal productivity (SMP), capital in- 
tensity, marginal per capita reinvestment, marginal 
growth contribution (MGC), and time series of income 
rates, are examined. Special assumptions involved in the 
formal construction of the several criteria are brought 
out. Among other things, the rule to maximize capital 
turnover in effect calls for maximum use of labor input. 
The derivation of the SMP formula presupposes absence 
of external economies and diseconomies. The prescription 
to utilize more capital-intensive production processes is 
based on negative marginal productivity of labor at the 
existing level of employment. The MGC criterion assumes 
constant average productivity of capital. 

Considering each criterion independently of its deriva- 
tion, it is made clear that the optimality of a criterion 
depends on the preference function which orders alterna- 
tives that are feasible through capital allocation. Although 
several objectives are expressly stated in the typical un- 
derdeveloped country development plan, there is however 
no unambiguous statement in the governmental literature 
concerning the preference function relating such objectives. 
Accordingly, three possible forms of the preference func- 
tion are presented. One form involves indifference planes 
in the space of the objective variables. -A second form is 
relevant for the case where an optimum expansion path is 
contemplated. The third form is a quasi-lexicographic 
ordering of the objective variables. A particular hypoth- 
esis on the preference function--quasi-lexicographic in 
terms of employment, consumption, and saving, in that 
order--is then used to find ranges of validity of the var- 
ious criteria, thus illustrating how the optimality of a 
criterion depends on the amount of investment funds avail- 
able and on the parameters of the preference function. 
Some theoretical implications of the hypothesis are also 
drawn, showing again the relevance of the preference 
function to certain questions of choice, such as optimum 
capital longevity. 

The principal thesis of this study is obvious yet not 
sufficiently recognized in the investment criteria litera- 
ture, viz. that the optimality of an investment criterion is 
not independent of the multi-objective preference function 
in an underdeveloped country. 

Microfilm $2.75; Xerox $7.00. 150 pages. 
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THE LANGE-PATINKIN CONTROVERSY 
OVER THE “CLASSICAL” MONETARY 
THEORY: A CRITIQUE. 


(L. C. Card No. Mic 60-6029) 


Pyo Byung Han, Ph.D. 

Duke University, 1960 
Supervisor: Edward C. Simmons 

According to Lange and Patinkin, “classical” writers 

divided economic theory into two separate compartments; 
namely, relative prices and the real sector of economy, on 
the one hand, and absolute prices and the monetary sector 
of economy, on the other. The dichotomy assumed that, 
given a general equilibrium system of equations, relative 
prices are determined by the n-2 independent equations 
specifying demands for and supplies of real goods; abso- 
lute prices of goods are then assumed to be determined by 
using the Cambridge type equation of exchange. The 


Lange- Patinkin controversy is a criticism of the dichotomy. 


Lange’s criticism argues that the dichotomized theory 
of pricing process is self-contradictory because, if we 
assume Say’s Identity, the excess-demand equation for 
money in the “classical” system has to be an identity; but, 
so long as both M and K are given constants in the Cam- 
bridge equation of exchange, the logical requirement can- 
not be satisfied. Patinkin’s criticism argues that (1) the 
dichotomized theory of pricing process is logically incon- 
sistent because the flow concept of the excess-demand 
function for money, implicit in the “classical” system of 
equations, is contradictory to the stock concept of the 
excess-demand function for money, explicit in the Cam- 
bridge type equation of exchange; and (2) if the Cambridge 
type equation of exchange is rejected because of the logical 
inconsistency, then the “classical” system leaves absolute 
prices undetermined. These two arguments are specifi- 
cally referred to as Invalidity I and Invalidity II of the 
“classical” monetary theory. 

The critics of the Lange-Patinkin controversy argue 
that (1) the Cambridge equation of exchange is not an iden- 
tity but it is a constraint; (2) Hickman’s model is a suffi- 
cient proof that the “classical” system is both consistent 
and determinate. However, whether the Cambridge equa- 
tion of exchange is conceived as an identity or a constraint 
is quite irrelevant to the outcome of the controversy. The 
critics of the Lange- Patinkin controversy often fail to 
recognize the difference between Lange’s initial criticism 
of Say’s Identity and Patinkin’s later controversy over the 
“homogeneity postulate.” Moreover, a numerical analysis 
of Hickman’s model shows that the anti-criticisms of the 
Lange- Patinkin controversy are largely due to the failure 
on the part of the critics themselves to understand the 
logical contexts of Invalidity I and Invalidity II of the 
“classical” monetary theory. 

Other critics of the Lange- Patinkin controversy argue 
that both Lange’s and Patinkin’s interpretations of the 
classical monetary theory contradict what classical 
writers have said. However, if we define the term classi- 
cal in a narrower sense to include primarily the works of 
Say, James Mill, Ricardo, and J. S. Mill, the passages 
approximating Walras’ law identity, Say’s identity, and the 
“homogeneity postulate” are not difficult to find. 

The central issues of the Lange- Patinkin controversy 
had long been anticipated by the forerunners of Lange and 





Patinkin. In reality, the mathematical formulation of the 
issues has obscured the historical background of the con- 
troversy and resulted in much confusion among the critics 
of the controversy. Moreover, rigorously pursued, the 
foundation of Lange and Patinkin’s mathematics is of ques- 
tionable validity. Nevertheless, in final analysis, Patinkin’s 
Invalidity I and Invalidity II of the “classical” monetary 
theory remain unrefuted. 

The Lange-Patinkin controversy appears to have ac- 
complished two things: namely, (1) refutation of the 
“circularity charge” and the recognition of marginal 
utility of money; and (2) refutation of the dichotomy in the 
classical theory of values. In other words, the result has 
been the establishment of a coordinated theory oi money 
and price. Microfilm $3.75; Xerox $13.30. 291 pages. 


ECONOMIC ANALYSIS OF REPRESENTATIVE 
RECENT FEDERAL ANTI-MONOPOLY 
DECISIONS WITHIN THE CONCEPT OF 

WORKABLE OR EFFECTIVE COMPETITION 


(L. C. Card No. Mic 60-6185) 


Eugene Kozik, Ph.D. 
University of Pittsburgh, 1960 


The law’s prime antitrust interest is the protection of 
private property rights. The prime interest of economics 
is market structure and market performance within an ef- 
fective or workable industrial framework. Classical eco- 
nomic theory presents a model in which both interests be- 
come possible in a static equilibrium. This economic 
model, unfortunately, does not prescribe what to do when 
a modern industrial system decrees a market structure 
and performance which are markedly different from the 
theoretic mold. 

Economists are giving increasing attention to the study 
of these market problems. The objective is a development 
of a more complete and uniform theory of workable or ef- 
fective competition. These investigations have to consider 
a wide range of market factors in order to classify the 
criteria which aid in the identification of monopoly versus 
competitive elements in a particular market. The result- 
ing workable or effective competition concept, however, 
does not provide per se standard legal criteria for decision 
making. Legal requirements are prescribed by congres- 
sional legislation and by subsequent court interpretations. 
Yet, the courts have utilized economic analysis as an aid 
in structuring antitrust proceedings with increasing vigor. 
The essence of this study, therefore, becomes an attempt 
to examine whether the concept of workable or effective 
competition provides a systematic framework which aids 
the economic analysis of the various conflicting market 
activities. 

The opinions on the criteria for judging the market struc- 
ture have varied. Usually there is agreement, however, 
that certain general requirements should be met: (1) an ade- 
quate number of sellers and buyers, (2) independent 
sources of supply, (3) independent customers, (4) absence 
of collusion, and (5) freedom of entry. There is an aware- 
ness, also, of existing pitfalls in a market structure test. 

Those who are interested in market performance as 
the more relevant test generally argue that the judging 
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criteria should be: (1) efficient use of production re- 
sources, (2) efficient use of selling resources, (3) lowest 
possible cost-price relationships, (4) sufficient profit to 
reward investment, (5) provision for necessary technolog- 
ical progress, and (6) provision for the necessary entre- 
preneural innovations. 

In the cases analyzed it appears that the market struc- 
ture and market performance criteria were utilized ex- 
tensively by the courts as aids for decision-making. In 
making their decisions the courts utilized economic rea- 
soning in determining: (1) whether competition existed 
between possible substitute products, (2) whether partic- 
ular market performance had certain adverse effects on 
competition, and (3) whether the market performance had 
any correlation with market structural control. 

The prime conclusion drawn is rather clear: economic 
evidence within the concept of workable or effective com- 
petition is essential in antitrust proceedings. The courts 
not only listen to economic evidence when it is offered 
but they also frequently ask for it if such evidence is not 
presented. When economic evidence is offered, it influ- 
ences the findings, decisions, and subsequent decrees. In 
those cases where the issue was monopoly or illicit market 
power, the question of “what market” had to be answered. 
The courts in seeking to find the answer had to examine 
the available economic evidence. In order to structure 
and analyze the usual mass of data presented in some man- 
ageable form, the courts appeared to have utilized the con- 
cept of workable or effective competition. Another im- 
portant conclusion is the fact that economic evidence is 
not sufficient per se. Economic analysis and argument 
also are required. The evidence must be placed in some 
conceptual framework supported by economic theories or 
principles. 

Whether the use of workable or effective criteria will 
prove to be a future boon or a hindrance in judging the 
antitrust program cannot be determined yet. That will de- 
pend upon additional scrutiny, analysis, and dissection of 
future decisions of the courts by economists, scholars, 
and lawyers in the antitrust field who must seek to apply 
it. But, finally, it will depend upon the judicial economic 
gloss which ultimately will be placed upon the antitrust 
cases by the Supreme Court. 

Microfilm $5.55; Xerox $19.80. 436 pages. 


PRODUCTION STABILITY AND INVENTORY 
VARIATION: PRODUCTION CHANGE 
COSTS AND THEIR EFFECT UPON 

INVENTORY AND PRODUCTION POLICY. 
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Daniel Orr, Ph.D. 
Princeton University, 1960 


Most of the recent work in the stochastic theory of in- 
ventory and production may be classified in two categories: 
the first and largest portion of this work is concerned 
with analysis of ordering policies, in which fluctuations in 
the rate of inflow of new stock are viewed as costless; the 
second is concerned with analysis of production policies, 
in which these fluctuations are viewed as costly, since the 
source of new stock is a production facility which is a part 





of the same system. Analyses which fall into the second 
category have without exception considered the size of 
production changes as the sole determinant of cost of fluc- 
tuation: typically cost is viewed as a linear or quadratic 
function of the change sizes. This “production smoothing” 
approach has considerable virtue, particularly from the 
standpoint of computation; however, the relationship it 
visualizes between production changes and the costs they 
engender is not always descriptively appropriate. 

The present study describes and analyzes a policy 
which is designed for use when costs of changing produc- 
tion are independent of the size of the change. More pre- 
cisely, the cost of change is formulated as K + k|z,—2z,_)|, 
K>0, z. = production in period i. The fixed charge K 
makes it desirable to control the frequency, as well as the 
size, of production changes. 

The policy whereby the frequency of production rate 
changes is controlled comprises three inventory levels, 
designated a> c >b >0, and three production rates p > p> 
P, with the operating rules: a passage above a signals the 
production rate p; a passage below b signals the produc- 
tion rate p; and a passage above or below c signals the 
production rate p. This policy, called the (a,b,c) policy, 
embodies a second unusual feature: the number of allow- 
able production rates is restricted to three. 

When taken in conjunction with a stationary independent 
random demand series, the (a,b,c) policy generates a 
random walk identical to one first analyzed by Abraham 
Wald in 1944. The probability measures established in 
his analysis are used in the loss function of the model; 
they furnish the means whereby the six policy variables 
a,b,c,p,p,p can be optimized. 

An interesting question regarding any inventory and 
production policy is: what are the conditions which are 
sufficient to assure that the policy is optimal? This ques- 
tion is not answered for the (a,b,c) policy; however, it is 
suggested that (a) if the fixed costs of production change K 
are sufficiently important, then some policy which con- 
trols the frequency of change is indicated; (b) policies may 
be visualized which specify any number of production rates, 
and still control the frequency of production changes, so a 
method must be devised for deciding when three rates is 
the optimal number, a task which is easily accomplished 
provided certain plausible conditions hold; (c) given that 
three production rates is the optimal number, a method 
must be devised for determining when the (a,b,c) policy is 
the best choice from among all policies specifying three 
rates; this is the aspect of the optimality question which 
remains to be answered. 

Three factors are identified as basic to the dynamic 
costs of production as they are visualized in this study. 
These are (a) costs of determining the optimal input com- 
bination, the so-called technological costs; (b) the admin- 
istrative costs; and (c) the costs of learning incurred 
during the time required by the labor force to master the 
best pattern of motor responses associated with a new 
production rate. It is argued that by controlling both the 
frequency of change and the allowable number of output 
rates, these costs can be minimized, along with costs 
usually dealt with in inventory and production analyses. 

Two additional questions are raised: (a) In view of the 
fact that the (a,b,c) policy is developed in conjunction 
with a model which embodies a series of assumptions 
which may not hold, is the policy a suitable device for con- 
trolling production in an industrial firm? (b) Can the 
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newer dynamic theory of inventory and production be in- 
corporated profitably into the traditional microeconomic 
theory of the firm? Prospects of an affirmative answer 
to the first question are seen to be good, provided the 
businessman isn’t overly concerned with knowing that the 
policy which he uses is optimal; the chief obstacle to an 
affirmative answer to the second question is computational 
difficulty. Microfilm $2.75; Xerox $4.60. 89 pages. 


THE USE OF INDUCEMENTS BY STATES 
AND COMMUNITIES IN THE PROMOTION 
OF INDUSTRIAL DEVELOPMENT, WITH 
SPECIAL REFERENCE TO MISSISSIPPI. 


(L. C. Card No. Mic 60-5145) 


Martin Colby Schnitzer, Ph.D. 
The University of Florida, 1960 


The purpose of this dissertation is to analyze the ap- 
proaches which are used by states and localities to pro- 
mote industrial development. All levels of government 
are concerned with the problem of fostering economic 
growth, and states and municipalities are aggressively 
competing against each other to attract industry. This 
competition has taken many forms. At a minimum, most 
states and localities have undertaken promotional cam- 
paigns aimed at attracting new industrial plants; and at 
the other end of a wide range of promotional activities, 
state and local governments have sought to further their 
industrial development by offering tax and other financial 
inducements to industrial location. 

This dissertation will analyze and evaluate the different 
approaches which are used to attract industry. These may 
be subdivided into promotional approaches and the use of 
outright financial inducements. The promotional approach 
relies on the use of advertising and the solicitation of in- 
dustry by business groups or paid industrial representa- 
tives; financial inducements include tax concessions, sub- 
sidies, and long-term loans at low interest rates. 

A state is selected, and its approach to the promotion 
of industrial development is examined. Mississippi, which 
has the oldest state development program in existence, is 
the state which is used as a case study in industrial devel- 
opment through the use of inducements. The unique feature 
of Mississippi’s development program, called the Balance 
Agriculture With Industry program (BAWI), is the reliance 
on the use of municipal credit to subsidize industry. 

The information which is used in this dissertation was 
based entirely on first-hand or primary materials which 
I assembled in Jackson, Montgomery, and Tallahassee 
during visits with the state officials who are responsible 
for industrial promotion. I obtained the remainder of the 
primary materials through correspondence with state 
officials in a number of other states and with local devel- 
opment groups and chambers of commerce. Friends affil- 
iated with Mississippi’s BAWI program are responsible 
for the information on this state. 

The dissertation also examines the results of the BAWI 
program. I have compiled a list of the companies which 
have been attracted to Mississippi by the inducements 
offered by this program, and I point out that the majority 
are apparel, furniture, and textile firms. This may be 





undesirable as far as this state is concerned, for these 
firms represent low-wage, non-growth industries. 

The conclusion is that Mississippi has been successful 
in attracting a number of firms through the use of induce- 
ments. Other states, communities, and local groups also 
utilize similar inducements. The effectiveness of these 
inducements as a device to attract industry is nullified as 
more states and communities use them, and other location 
factors - access to markets, availability of labor, and 
transportation costs - are considered to be more impor- 
tant. However, inducements appear to be effective when 
other location factors are equal between several industrial 
locations. Microfilm $2.75; Xerox $9.45. 210 pages. 


A CRITICAL EVALUATION OF 
DEMAND ANALYSIS 


(L. C. Card No. Mic 60-5051) 


Mark B. Schupack, Ph.D. 
Princeton University, 1960 


Existing empirical demand studies are examined from 
the following point of view: A theory of consumer’s de- 
mand has been developed from a set of assumptions and 
yields some empirical implications. Have the empirical 
demand studies contributed to verifying this theory either 
in testing the assumptions or empirical implications? 
Further, can any of the empirical curves derived be con- 
sidered the curves specified by the theory and thus used 
for the purposes suggested by the theory? 

The demand analyses of Henry Moore, Henry Schultz, 
Richard Stone, and Herman Wold are discussed in detail, 
with shorter discussions included on other methods. The 
statements of these workers, and their critics, are ana- 
lyzed in the light of these basic questions. 

It is concluded that the answer to both of these ques- 
tions is negative. It is argued that the derived curves: 

1) Do not solve the identification problem, even the 
formally identified simultaneous equation models. 

2) Do not solve the time problem in the sense that the 
dynamic elements which shift the curves over time can 
neither be satisfactorily removed to yield static curves 
nor satisfactorily included to yield “dynamic” curves. 

3) Utilize time series data, which, even if the identifica- 
tion and time problems are solved, can yield only an aver- 
age value of elasticity for the time period studied, a value 
which might be very different than the “instantaneous” 
present elasticity which must be used for policy decisions 
in the immediate future. 

4) Leave unsolved the time-series statistical problems 
of multicollinearity, errors of observation, and autocorre- 
lation of the residuals from the regression line. 

The testing of the assumptions of demand theory has 
proven unsuccessful; most of the postulates are in the 
realm of psychology. Few tests of the empirical implica- 
tions of demand theory have been attempted, and all of 
these are rejected for various reasons. Finally, the em- 
pirical curves cannot be related satisfactorily to those 
hypothesized by the demand theory. 

The solution to the problem of valid demand studies 
does not lie with more studies of the nature of those dis- 
cussed here. Modification must occur in the proposed 
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demand theory. A strictly static theory cannot be verified 
using time series data, as noted above. Cross section 
studies are rejected as necessitating too heterogenous a 
population. Psychological studies are rejected since they 
cannot begin to reproduce the market conditions and atmos- 
phere in the laboratory. Prediction using the static model 
is unreliable since the factors affecting the demand most 
over time have been omitted from the theory. The only 
solution which can lead to any significant improvement 
must come through the inclusion of dynamic elements in 
the demand theory so that comparisons of temporally 
separated data and prediction into the future can be put on 
a relatively reliable basis. 

In addition to the inclusion of the dynamic factors, the 
rewritten theory must also include a more complete spec- 





ification of the demand function or model. Empirical com- 
putations were performed by running one set of data 
through a number of alternative models. The choice of 
model seems swamping in its effect, i.e., the elasticities 
of demand were quite different from this one set of data de- 
pending upon which model was chosen. Computations from 
the literature are also presented to support this point. 
Discussion from the mathematical statistics literature 
outlines the fundamental statistical difficulties with time- 
series regression. Compared with the swamping effect of 
the choice of model, and the above noted theoretical diffi- 
culties, however, it is concluded that these other statis- 
tical problems are of a minor nature, to be attacked only 
after the more fatal economic problems are solved. 
Microfilm $5.50; Xerox $19.35. 430 pages. 
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THE EFFECT OF VARYING THE 
SEQUENCE OF LEARNING ACTIVITIES 
IN BEGINNING TYPEWRITING 


(L. C. Card No. Mic 60-4457) 


DerMont Bell, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Olson 


The experiment was designed to test the hypothesis 
that there is no significant difference in effectiveness in 
the development of speed and control in beginning type- 
writing, or in the formation of student attitudes toward 
learning to typewrite, between two instructional methods 
which differ from each other only in the sequence in which 
the learning activities are presented in the classroom. 

Eight teachers and sixteen beginning typewriting classes 
representing a total of 464 students, 237 in the control 
group and 227 in the experimental group, participated in 
the study. Each teacher taught two classes, one in each 
group. The two total groups were equated on the basis of 
age, sex, and typewriting ability defined in terms of speed 
and control. All students received thirty-five hours of 
classroom instruction. The students in the control group 
were exposed to a method of instruction in which the pres- 
entation sequence of learning activities was marked by 
constancy. The students in the experimental group re- 
ceived instruction by a method in which the activities se- 
quence was changed and varied as much as possible. 
Materials covered and time allocated for practice on indi- 
vidual exercises were the same for students in both 
groups. Periodically during the investigation, as well as 
at its conclusion, students in both groups were given spec- 
ially selected timed writings to determine achievement in 
speed and control. The results were subjected to statis- 
tical analysis. 

Near the end of the study each participating student 
anonymously completed a brief objective-type question- 





naire designed to reflect his attitudes toward the learning 
situation which had been created by the particular instruc- 
tional method employed in the typewriting class he had 
attended. The responses of students in the two total 
groups were statistically compared. 


Findings. (1) After thirty-five hours of instruction the 
mean increases in CWPM scores of the control and ex- 
perimental groups showed no significant difference. 

(2) The rate of speed improvement during the operation of 
the study was approximately the same for both the control 
and experimental groups. (3) After thirty-five hours of in- 
struction the mean errors scores of the control and ex- 
perimental groups showed no significant difference. 

(4) The mean number of errors committed by the two total 
groups increased progressively on successive evaluations 
at approximately the same rate. (5) No significant differ- 
ences existed between students in the two total groups with 
respect to attitudes toward learning to typewrite. 


Conclusions. The findings of the investigation supported 
the hypothesis that there is no significant difference in ef- 
fectiveness in the development of speed and control in 
beginning typewriting, or in the formation of student atti- 
tudes toward learning, between two instructional methods 
which differ from each other only in the sequence in which 
the learning activities are presented in the classroom. 

Generally speaking, students exposed to one method of 
instruction seemed to enjoy their learning experiences 
about as much as students taught by the other method. 
Similarly, student achievement in both instances was ap- 
proximately equal. Apparently, equally good results will 
be achieved in the development of speed and control in be- 
ginning typewriting and in the development of student atti- 
tudes toward learning, whichever of these two instructional 
methods is employed by the teacher in the classroom. 





Recommendations. It was recommended that research 
be conducted to determine (1) what it is in beginning type- 
writing that contributes most to the formation of student 
attitudes toward learning and (2) the precise relationship 
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between student attitudes toward learning to typewrite and 
student achievement when the variable of instructional 
methodology is held constant. 

Microfilm $2.75; Xerox $8.00. 175 pages. 


A STUDY OF THE FOREIGN STUDENT 
PROGRAM AT THE UNIVERSITY OF GEORGIA, 
1948-1949 THROUGH 1958-1959. 


(L. C. Card No. Mic 60-4650) 


Frank Hua-Tsin Chou, Ed.D. 
University of Georgia, 1960 


Supervisor: Dr. Karl G. Garrison 


I. THE PROBLEM 


The study was designed to identify facts concerning 
foreign students and the foreign student program at the 
University of Georgia from the academic year 1948-1949 
through the academic year 1958-1959. It covered the 
demographic information on those foreign students, their 
adjustment, activities, academic performance, and their 
attitudes toward the University of Georgia and the United 
States. The attitudes of American students toward foreign 
students on the campus, and the administration of the for- 
eign student program by the university were also surveyed. 
In addition, it included an overview of student migration 
to the United States, and the geographic distribution of 
foreign students in the United States and in the State of 
Georgia in certain selected years. 


II. PROCEDURES USED 


The main sources of data for this study were these: 
1. Library research. 2. Permanent records in the Regis- 
trar’s Office, University of Georgia. 3. Annual Reports of 
the Foreign Student Advisor, University of Georgia. 
4. Interviews with the Admission Officer, University of 
Georgia. 5. Interviews with the Foreign Student Advisor, 
University of Georgia. 6. Questionnaire responses from 
American students at the University of Georgia. 7. Ques- 
tionnaire responses from the International Alumni of the 
University of Georgia. 

The IBM punch card system was used to sort and ana- 
lyze the data collected. Statistical methods used in this 
study were Chi square, t-test, and “F” test. 


Il, FINDINGS 


The major findings of this study were these: 1. During 
the academic years 1948-49 through 1958-59, 297 foreign 
students attended the University of Georgia. Nearly fifty 
per cent of them came from Europe. 2. The average 
entering age of the foreign students was 24. Students from 
the Far East had the highest average age (27.0) and those 
from Latin America, the lowest (22.1). The majority of 
the foreign students had had some college education before 
coming to the University of Georgia. Thirty-seven per 
cent were college graduates. 3. The average length of 
their stay at the University of Georgia was five quarters. 
On the whole, students from the Far East stayed longer 





than any of the other groups. 4. Only 43 per cent of the 
total population under study received a degree, with al- 
most the same number of graduate and undergraduate de- 
grees. 5. Agriculture was the most popular field of study 
among the non-European students while Social Science and 
General Arts were most popular among European students. 
6. No significant difference in the mean averages of the 
academic performance was found by regions of origin of 
the foreign students. 7. Nearly one half of the foreign 
student population under study were sponsored by the 
Georgia Rotary Student Program. The primary purpose 
of the Program has been to improve mutual understanding 
and international friendship. 8. An analysis of the ques- 
tionnaire responses from the international alumni of the 
University of Georgia indicates that the physical facilities, 
the democratic practice, and the informal atmosphere on 
the campus were considered points of strength of the 
University of Georgia, while low academic standards, lack 
of liberal arts background, over-emphasis on social and 
athletic activities were considered points of weakness of 
this institution. Students from Europe seemed more crit- 
ical of the latter points than those from other regions. 
9. Education in the United States seemed to carry weight 
in other parts of the world, especially in the Far East, 
Latin America, and Near and Middle East. 10. The lan- 
guage factor was the main source of the adjustment diffi- 
culties among students from non-English speaking coun- 
tries. However, no evidence was found to indicate that 
there was a close relationship between the adjustment 
difficulty index derived from the questionnaire and the 
academic performance. 11. An analysis of the question- 
naire responses from American students at the University 
of Georgia revealed that they were aware of the presence 
of foreign students on the campus in a much exaggerated 
number. On the other hand they were not aware of the 
diversity of social and cultural background represented by 
the foreign students. 12. There were signs to indicate 
the presence of race-consciousness among the American 
students toward the non-white foreign students. There 
were also signs to indicate the absence of American 
students’ interest in other nations and cultures. 

Microfilm $2.75; Xerox $9.45. 209 pages. 


A STUDY OF SELECTED VIEWPOINTS 
PERTAINING TO SCIENCE EDUCATION 
IN THE UNITED STATES 


(L. C. Card No. Mic 60-5985) 


John Morgan Flowers, Jr., Ed.D. 
Duke University, 1960 


Supervisor: Thomas D. Reynolds 


Science and society by the nineteen fifties had become 
irrevocably linked. It was evident that broad cultural 
lines must be crossed in order to establish communication 
between scientist and non-scientist. American educators 
in science had special responsibilities to society because 
of the startling possibilities of nuclear developments, and 
because of the immediate threat to national survival 
arising from the Russian challenge of world domination. 
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Development of Secondary Science Education 


The first part of this study consists of a historical 
summary of the problems which have confronted science 
education. Its purpose was to provide a means of estab- 
lishing perspectives for an evaluation of the status of sci- 
ence education in the mid-twentieth century. 


Quality of Science Education in 1956-1957 


The central portion of the dissertation analyzes the 
responses to a questionnaire sent to the chief state school 
officers, the superintendents of large city school systems, 
and to state and local academies of science and science 
teachers’ organizations. The questionnaire sought expres- 
sions on twelve items with the expectation that the re- 
plies would assist in formulating an answer to the question: 


WHAT WAS THE QUALITY OF SCIENCE EDUCATION 
IN THE SECONDARY SCHOOLS OF AMERICA IN 
1956-1957 FROM THE VIEWPOINT OF THOSE CLOSELY 
ASSOCIATED WITH THE EDUCATIONAL PROCESS? 


Information and opinion were sought on the following: 

Science Teachers: Academic preparation, certifica- 
tion, salaries, and supervisors. 

Science Teaching: Physical facilities, audio-visual 
aids, and science fairs. 

Science Programs: The activities of industry and 
other groups for overcoming the deficiencies and supply- 
ing the future needs of science education. 











A parallel literature research was made to supplement 
the responses to the questionnaire. 


Preparation of Teachers of Science in 1957-1958 


The final portion of the thesis is a limited report on 
the academic preparation in science and mathematics of 
teachers of science in selected school units in North 
Carolina, South Carolina, and Virginia. The three groups 
surveyed were teachers in elementary school (1039), and 
the teachers of one or more science subjects in junior 
high school (319) and senior high school (152). Tabula- 
tions were made of the number of science and mathema- 
tics subjects completed in high school, and the number of 
semester hours completed in college science and mathe- 
matics. 


Summary of Findings 


In science education perennial dissension has existed 
over the following topics: 

1. Academic versus utilitarian education. 

2. Education content for mental training versus con- 
tent of specific value. 

3. Deductive versus inductive method of instruction. 

4. Training of specialists versus education for the 
liberal arts. 

5. Laboratory experimentation by student versus 
lecture demonstrations by teachers. 
Social and economic circumstances often determined 
which educational doctrine was in the ascendancy at a 
particular time. 

Certain deficiencies adversely affected all education, 
but were of special concern to science educators. Some 
of these were: 


1. Shortage of adequately prepared and certified 
teachers. 

2. Defective training programs for supplying teachers 
to educate in secondary science. 

3. Scarcity of physical facilities and equipment for 
effective instruction. 

4. Almost total lack of long-range planning for educa- 
tion in science. 

The following information on the preparation of 
teachers in science and mathematics was revealed: 

1. In some cases, average total semester hours ap- 
peared adequate to meet certification requirements but 
training was concentrated in a few subject areas. 

2. Elementary and junior high school teachers showed 
highest preparation in biology; senior high school teachers, 
in the physical sciences. 

3. Advanced courses in science and mathematics 
were studied by few teachers. 

4. A relatively large percentage of teachers of sci- 
ence were without college mathematics training. 

5. A few teachers reported no preparation in high 
school or college science or mathematics. 

Microfilm $4.95; Xerox $17.35. 385 pages. 


AN ANALYSIS OF FACTORS RELATED TO 
HIGH AND LOW ACHIEVEMENT IN 
UNDERSTANDING BASIC SOCIAL CONCEPTS 
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Richard LaVerne Hart, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Dr. J. Galen Saylor 


Statement of the Problem. 


The purpose of the study was to determine insofar as 
possible the relationship of certain educational factors to 
the understanding of basic social concepts by members of 
the senior class in selected Nebraska high schools. 


Procedures. 





Test 1 of the Iowa Tests of Educational Development, 
Understanding Basic Social Concepts, was administered 








to all members of the senior classes in thirty-eight 
Nebraska public high schools of about two hundred enroll- 
ment in grades nine through twelve. The three schools 
with the highest mean scores and the three schools with 
the lowest mean scores were chosen for a comprehensive 
investigation by the writer. 

Individual student records, school records, and teacher 
backgrounds were studied, and various community agen- 
cies were explored in an effort to determine the factors 
which had affected student performance on the test. 
Classes were observed and personal interviews were 
made with students, teachers, administrators, and laymen 
of the community. Each student was asked to complete a 
social studies attitudes scale in which he rated his social 
studies teacher on eighteen items dealing with methods, 
subject-matter information, and personal characteris- 
tics. 
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The t test was applied to the data obtained from the re- 
sults of the social concepts test and intelligence tests to 
determine significance, and the chi square test was used 
in determining the significance of the type of elementary 
school background and number of years of social studies 
courses taken by the students. Responses to the social 
studies attitudes scale were weighted and computed, and 
the rank order method of computation of the coefficient of 
correlation was employed in an attempt to discover any 
differences in the pattern of student reaction to their 


teachers between the high-ranking and low-ranking schools. 


Findings. 


After determining by means of t tests that a highly sig- 
nificant difference existed between the classes of the high- 
ranking schools and of the low-ranking schools and that 
there was no significant difference between the intelligence 
quotients of the two groups, a further analysis of the data 
revealed: 

1. More often than not, the social studies teachers in 
the high-ranking schools had their major undergraduate 
preparation in social studies; but, more often than not, 
the social studies teachers in the low-ranking schools had 
their major undergraduate preparation in fields other than 
social studies. 

2. The social studies teachers in the high-ranking 
schools had more years of teaching experience and more 
hours of graduate training than did the social studies 
teachers in the low-ranking schools. 

3. There was a positive and highly significant relation- 
ship between the number of years of social studies courses 
taken and student achievement on the test. 

4. Students who had received their elementary school 
education in a town public school rated higher on the test 
than did those students who had received their elementary 
school education in a rural school. 

5. Relatively little difference was found in course of- 
ferings, graduation requirements, school activities, junior 
high school departmentalization according to courses, or 
social studies materials available between the high- 
ranking and low-ranking school. 

6. In the computation of the rank order of coefficient 
of correlation of student responses to the rating of their 
current social studies teacher on the social studies atti- 
tudes scale, the correlation between the teachers of any 
two of the high-ranking schools was consistently high. 

The correlation between the teachers of any two of the low- 
ranking schools or between the teacher of any high-ranking 
school and the teacher of any low-ranking school was 
always relatively low. Items dealing with teaching effec- 
tiveness and methodology were consistently rated higher 
than personality characteristics for the high-ranking 
teachers. Microfilm $2.75; Xerox $8.00. 174 pages. 





SEX AND SCHOOL ENTRANCE AGE 
AS FACTORS RELATED TO 
CERTAIN SKILLS ACHIEVEMENT 
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Robert Willard Langerak, Ed.D. 
The University of Nebraska Teachers College, 1960 


Advisers: Leslie L. Chisholm, Ph.D. 
Madison Brewer, Ed.D. 


It was the purpose of this study to examine the data 
which have been collected throughout the elementary 
grades on a group of approximately two thousand children 
who were in the sixth grade in the Des Moines Public 
Schools and who had completed all of the standardized 
tests administered to them since entering school. The 
data collected were examined for the purpose of discover- 
ing indications of a relationship of sex and school entrance 
age as factors related to the certain skills achievement. 


Procedures 





Average skills achievement scores of boys in four age 
groups were compared with the scores of girls in similar 
age groups. Differences between the young, the middle, 
and the older age groups of the same sex were also com- 
pared. Interpretations of the comparisons were made in 
the light of statistical significance of the differences of 
the means as revealed by T-scores. 


Conclusions 


Mental Age. The younger children entering first grade 
tended to have higher I.Q.s than did the older children. 
The findings seemed to indicate that parents, and teachers 
of kindergarten, had withheld some children who were 
younger and of lesser ability. 

There was no evidence that boys differ significantly in 
mental age from girls of the same age. 

Sex Differences. Whereas, the examination of the data 
shows sex to be a highly significant factor favoring the 
girls in their skills growth in spelling and language, the 
boys surpassed the girls by significant margins in achieve- 
ment in the social studies and science areas. 

Girls tended to excel by significant proportions in 
reading achievement in the early grades, but by the end of 
the fifth grade sex no longer appeared to be related to 
progress in reading or arithmetic, other than as a chance 
factor. 

Entrance Age. Age of entrance as a factor in skills 
progress appears to be highly significant at the readiness 
levels. 

In reading growth significant differences favoring the 
older children in the primary grades gradually diminished 
by the end of the fifth grade. 

The older girls maintained significant margins over 
their younger counterparts in arithmetic and language 
learnings throughout the study. This was not true of the 
boys in either subject. 

Age of entrance did not appear to be a significant factor 
related to progress in spelling, social studies, or science. 

Achievement of the Under-sixes. The mean perform- 
ances of the groups of boys and girls who entered the 
first grade when less than six years of age exceeded the 
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grade norms established by the Stanford Achievement 
Batty on twenty-one of the twenty-four comparisons in the 
six subject areas. 

Review of the research data indicated that the children 
who entered the first grade when less than six years of 
age were at no educational disadvantage by the time they 
reached the fifth grade level in skills achievement. 


Appraisal 


Inspection of the findings points up the excellent skills 
achievement progress made by the youngest (Y) groups of 
boys and girls. 

Examination of the test data revealed that the perform- 
ances of the older (O) groups of boys and girls were in 


some cases no greater than those of the middle (N) groups. 


This may indicate that the teaching is being directed to a 
middle level and that it therefore is not challenging the 
children with additional maturity and potential. 

There does not appear to be sufficient evidence in this 
study to support the recommendations of related studies 
which suggest that girls should be permitted to enter 
school from three to six months earlier than boys. There 
is evidence which indicates that the young boys in this 
study, even those with no particular I.Q. advantage, 
achieved as well in certain subjects as did girls of com- 
parable ages. 

Finally, no conclusion in this study should be inter- 
preted as justifying a certain minimum age practice. 
There are many varying factors which pertain to such 
decisions, and the type of curriculum, along with the 
methods of teaching, are not the least of these. 

The extent to which the foregoing findings may be 
generalized to groups other than the one studied was not 
studied. Microfilm $2.75; Xerox $5.80. 117 pages. 


AN APPROACH TO MEETING THE 
EDUCATIONAL NEEDS OF THE GIFTED 


(L. C. Card No. Mic 60-6437) 


Milton Rolland Litterst, Ed.D. 
Bradley University, 1960 


The purpose of this study is to synthesize some of the 
present-day knowledge pertaining to the education of the 
gifted. There is a decided need for the combining of 
available information which is related to the education of 
the gifted. A functional approach to this problem is ap- 
propriate because of the current wide-spread interest in 
the gifted and because those in the teaching profession are 
searching for practical methods and procedures which will 
more nearly satisfy the educational needs of the gifted. 

The author of this study has made a systematic and ex- 
tensive attempt to synthesize selected current information 
and research regarding the education of the gifted in order 
that such information might become of increasing value to 
teachers, administrators, and others interested in the edu- 
cation of the gifted. 

This study emphasizes the significance of early iden- 
tification of the gifted and reveals that the earlier the 
gifted are identified, the greater are the opportunities for 
parents and educators to provide for them. In identifying 





the gifted, it is stressed that there are many criteria to be 
considered other than tests alone. School achievement, 
teacher observations, parental information, the cumulative 
record, and other data are likewise of major importance 
in the task of identifying the gifted. A continuous program 
of identification is recognized as a basic requisite of a 
thorough system of identification. 

The role of motivation in educating the gifted is funda- 
mental. The lack of proper motivation accounts for a high 
percentage of underachievement by the gifted. Both en- 
vironmental and parental influences have a noticeable 
bearing upon the motivation of gifted students. The effects 
of such motivating factors as awards, punishment, and re- 
wards are evaluated in relation to achievement. These 
subjects and the nature of motivation are considered in 
this presentation. 

Creativity is regarded as the gift of the gifted - but 
just what is creativity? How can the educator best culti- 
vate creative ability in the gifted? Are there tests or 
other techniques which can be helpful in the recognition of 
creative ability or in its prediction? These questions are 
examined in the light of available experimentation and 
knowledge. 

Questions scrutinized under the heading of accelerating 
the gifted are: What is meant by acceleration? What are 
the advantages of acceleration? What are the arguments 
opposing acceleration? When is acceleration justifiable? 
Careful consideration of these questions reveals that well 
planned and implemented acceleration has greater possibil- 
ities for providing for the gifted than a sizeable number 
of educators have previously been prone to acknowledge. 

Problems pertinent to special grouping of the gifted 
are identified and analyzed. The feasibility of special 
grouping, the advantages of special grouping, and the dis- 
advantages of special grouping of the gifted, are among 
those subjects receiving attention. 

Enrichment as a technique for meeting the educational 
needs of the gifted is studied from various viewpoints. 
Horizontal enrichment, vertical enrichment, supplemen- 
tary enrichment, and combinations of the three are in 
common practice. Enrichment procedures and programs 
in the elementary, junior-high, and senior-high schools 
are presented in an effort to be of assistance at all three 
levels. 

The bibliography is one of the most comprehensive to 
be found on the subject of the gifted and should prove to be 
of value to those students challenged to make further study 
in the education of the gifted. 

Microfilm $2.75; Xerox $8.60. 187 pages. 


THE STATUS OF THE PUBLIC SUMMER HIGH 
SCHOOLS IN NORTH CAROLINA 
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Supervisor: E. C. Bolmeier 


Purpose. The purpose of this study was to ascertain 
the status of summer high schools in North Carolina. To 
accomplish this, the extent of their operation, policies, 
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administrative practices, curriculums, auxiliary services, 
staff, and pupil personnel were studied. Second, selected 
summer high schools were described. Third, the back- 
ground of summer schools was traced including their 
growth, aims, and legal aspects. 

Procedure. This was a descriptive-survey study. 
Several steps were taken to complete the study. Initially, 
related research studies were summarized. Second, pro- 
fessional journals, government publications, books, and 
court cases were studied. Third, direct correspondence 
and interviews were employed. Fourth, information re- 
ceived from inquiry blanks mailed to the State Departments 
of Education was reported. Fifth, data obtained from 
questionnaires mailed to summer-administrators in North 
Carolina were analyzed. 

Background. Summer schools began in the 1860’s with 
the establishment of summer vacation schools. For some 
forty years these schools were supported by philanthro- 
pists and social organizations. Gradually they were in- 
corporated by the public-school systems with more em- 
phasis placed upon academic subjects. In the 1920’s 
summer schools grew rapidly, but the depression brought 
a drastic curtailment to their growth. The 1940’s revived 
interest in the summer schools, and after 1946 there was 
a steady growth. 

Before 1900 the major aim of the vacation summer 
schools was to remove the children from city streets. 
Since 1920, numerous aims developed. Currently, the 
major aims of summer schools are to provide make-up 
work, enrichment, acceleration, and recreation. 

The legality of certain practices employed in summer 
schools is questionable. Such practices as the charging 
of tuition, the payment of teachers’ salaries, admission 
practices, teachers’ contracts, and school districts’ 
common law immunity when engaged in proprietary activi- 
ties are questionable. 

Summary of practices. Based upon an 86.5 per cent 
return of questionnaires, the status of summer high 
schools in North Carolina, in 1959, was as follows: 

Summer high schools in North Carolina were operated 
in 50.5 per cent of the school systems, and were located 
in 63 of 100 counties. These schools were maintained for 
make-up work, enrichment, and acceleration. Regional, 
state, and local policies regulated their operation. 

The majority of summer high schools included grades 
9-12, and were housed in the regular high-school build- 
ings. The average term was 6 weeks. Classes met once 
a day, 5 days a week. Tuition ranged from $3.75 to 
$160.00. Laboratory periods averaged 147 minutes in 
length and non-laboratory periods averaged 138 minutes. 

Instruction for make-up work averaged 102.4 hours 
for laboratory courses, and 100.7 hours for non-laboratory 
courses. Instruction for new work averaged 146.1 hours 
for laboratory courses and 137.9 hours for non-laboratory 
courses. Pupils were allowed to take from one-half to 
2 units of work, but the number of credits applicable to- 
ward graduation was limited. 

The curriculums were determined by pupil demand. 

An average of 10.6 academic courses was offered, but no 
extracurricular activities were provided. The courses 
offered included science, mathematics, social studies, and 
English. 

Auxiliary services were limited; less than 5 schools 
provided transportation or cafeteria services. Regular 














library facilities were available, but without trained li- 
brarians. 

Principals were paid an average of $515.83 and 
teachers $399.63 for their summer work. The salaries 
were paid from tuition fees. Teachers were not given 
written contracts. Teachers spent an average of 232 
minutes daily in classroom instruction but had no addi- 
tional duties. 

Enrollments were limited and composed mainly of 
repeaters. The average enrollment was 133, but the total 
enrollment represented 14.8 per cent of the regular-term 
enrollment. The pupil-teacher ratio was 21.6, but repeat- 
ers and pupils taking new work were classified together. 
Few absences were allowed, report cards were issued, 
and textbooks were furnished. 

Microfilm $3.25; Xerox $11.50. 252 pages. 
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For some years a difference of opinion has existed re- 
garding the relative effectiveness of the United States pro- 
gram for the reconstruction of education in Germany. 
Some Americans, viewing it under limited observation, 
have felt that the effort was a total failure; while others, 
viewing it with long-range perspective, have seen a leaven 
at work which even now is manifesting itself in democratic 
principles and procedures. The latter observers see the 
introduction of the social studies into German education 
as that leaven and hold that out of this will come a future 
generation of democratically oriented Germans. 

The major purpose of this study was (1) to examine 
the reconstruction of education in the United States zone 
of Germany following World War II; (2) to present the 
democratically oriented educational philosophy, principles, 
and procedures on which the program was based; and 
(3) to present evidence of permanent developments in 
terms of the social studies. 

The data were secured from the reports of the United 
States Education Mission to Germany and the United 
States Social Studies Committee to Germany; the records 
of the United States Military Government for Germany; 
the Department of State; the War Department; the United 
States High Commissioner for Germany; the German 
Library of Information, New York; the United States Edu- 
cational Exchange Service; the American Council on Edu- 
cation; the United States Office of Education; the United 
States Office of Strategic Services; the German Embassy, 
Washington; the Library of Congress; and the Institute 
for International Research in Education. 

The historical method was used in developing this 
study. Chapter II was therefore devoted to the historical 
background of German ecucation, including education 
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under the Empire, the Weimar Republic, and the Third 
Reich. 

Chapter II summarized the immediate setting of the 
problem, including the socio-economic factors as well as 
the political and military forces affecting German educa- 
tion. A discussion of the general agreements reached by 
the occupying powers and the subsequent partitioning of 
Germany into four zones was also included. 

Chapter IV dealt with the organization, policies, and 
procedures in education in the United States zone of Ger- 
many; the work of the United States Education Mission to 
Germany; the subcommittees of the general committee; 
and the basic objectives and recommendations of these 
committees. 

Chapter V presented the organization of the United 
States Social Studies Committee to Germany: its aims 
and purposes; its principles for social education in Ger- 
many, including teacher education; its materials and 
equipment; and a program of action. The chapter also 
dealt with the introduction of the social studies concept 
and the ensuing struggle for its acceptance by German 
educators. 

Chapter VI indicated the trends of the social studies in 
German education since World War II and described some 
of the efforts that have been made to develop social edu- 
cation in German schools. 

Chapter VII was devoted to a summary and conclusions. 

In general, the findings of this study indicated that a 
large measure of success has been attained in the follow- 
ing areas: (1) basic legislation affecting democratically 
oriented social education; (2) the publication of social 
studies textbooks based on democratic principles; 

(3) materials for social education; (4) curriculum planning 
for social education; (5) social studies workshops, con- 
ferences, and committees; (6) social education for teach- 
ers, in both formal and in-service training programs; 
(7) social studies in adult education programs; (8) methods 
of teaching the social studies; and (9) interpreting the 
social studies concept. 

Microfilm $3.25; Xerox $11.25. 249 pages. 
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The purpose of this study was to ascertain the nature 
of the curriculum organization, the activities, the services 
and certain related administrative practices in the junior 
high schools of Pennsylvania and to compare the findings 
with the recommendations made by the authorities on the 
junior high school. 

Questionnaires were sent to the 252 junior high schools 
in Pennsylvania as listed in the Education Directory, 
1958-1959, of Pennsylvania. Approximately 200 replies 
were received, and 191 of those were considered usable 
(which constituted 78.9 per cent of the total originally 








sent). For purposes of interpretation of the data, the re- 

plies were organized into six groups of schools according 
to the number of pupils enrolled in the schools. Through- 
out the research, many of the data were reported in terms 
of the groups of schools in the various enrollment ranges 

as well as for the entire field. 

The following are some of the findings of the research: 
Approximately 35 per cent of the junior high schools em- 
ployed the block-time form of curriculum organization; 
the remainder utilized the departmentalized form. How- 
ever, 65 per cent of the schools with enrollments of more 
than 750 pupils employed the block-time form, while only 
13 per cent of the smaller schools did so. 

The block-time form of organization was employed on 
the seventh grade level in more schools than on the eighth 
grade level. Very few schools used that form on the ninth 
grade level. In most of the schools, social studies and 
English were the subjects most generally included in the 
block-time classes. 

A majority of the schools that had been using the block- 
time form had initiated their programs during the five- 
year period that immediately preceded the research. 

The typical program of studies for the seventh and 
eighth grade levels included the following subjects: Eng- 
lish, social studies, geography, arithmetic, art, music, 
health, physical education, practical arts, and group guid- 
ance. Science was also included on the eighth grade level. 
On the ninth grade level, the program included English, 
civics (including Pennsylvania history), algebra or general 
mathematics, general science, art, music, physical edu- 
cation and health. Very few “electives” were available to 
the pupils on the seventh and eighth grade levels. 

The typical junior high school opened its school day be- 
tween 8:30 and 9:00 A. M.; closed between 3:00 and 3:44 
P. M.; had a “total school day” of approximately six hours 
and 45 minutes; had a daily schedule of seven periods 
(most of the schools had periods of between 45 and 54 
minutes in length); had between 28 and 33 pupils in its 
average class section; and had approximately 29 teachers 
on its staff. 

The “scholastic attainment of the pupil” was the factor 
rated as most significant as a basis for the establishment 
of the admission, promotion, and graduation practices. 
However, while determining those practices, many schools 
also accorded some significance to other factors such as 
the “judgments of the teachers and principals” and the 
“chronological ages” of the pupils. 

Approximately one-third of the schools employed the 
“ability” method of grouping the pupils in class sections; 
approximately as many schools employed the “random” 
method; and approximately ten per cent, a combination of 
those two methods. The remainder of the schools grouped 
the pupils according to the interests of the pupils or other 
methods. 

In conclusion, the junior high schools in Pennsylvania 
compared favorably with the junior high schools in most 
other states and areas of the United States with respect to 
most of the policies and practices. However, with respect 
to the recommendations of the authorities, some of the 
practices employed by the schools in general appeared to 
be in need of refinement. 

Microfilm $2.95; Xerox $10.15. 225 pages. 
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The purpose of this study has been the determination 
of the present status of established secondary-school 
standards in the United States and of the trends which 
these standards are taking. The investigation has traced 
the emergence of the system known as accreditation and 
standardization. Present-day standards and accreditation 
procedures have been utilized for analysis. Generally, 
the study has been a consideration of the standards of the 
various state agencies which have a legalistic basis and 
those of the four voluntary regional accrediting agencies 
which have developed standards for accreditation of the 
secondary school. . 

This study has utilized the historical literature and the 
published standards of the relevant state agencies as well 
as the standards of the various regional accrediting asso- 
ciations. A questionnaire survey of the state agencies 
was made, and the literature of the regional associations 
was utilized in an effort to gain insight beyond that made 
possible through analysis of the printed standards. The 
study has also involved contact with officials of the re- 
gional associations and with those in the state departments 
of education. 

In its ninetieth year, standardization and accreditation 
of secondary schools is controversial. The interrelated 
legal and voluntary movements in standardization and 
accreditation have been a manifestation of a desire of the 
profession of education to bring education out of a chaotic 
situation which probably results in part from an original 
lack of educational interest by the national government. 
Originally academic in orientation, the standardization 
and accreditation movement has reflected the cultural 
necessity of providing adequate educational opportunity for 
all youth. 

Increasing numbers of states and regional associations 
are developing standards for accreditation. This horizontal 
growth is accompanied by a vertical growth of accredita- 
tion of elementary and secondary education and is proceed- 
ing to system-wide recognition. . 

Standards are developed and modified without any ap- 
parent scientific study based upon experimentation. The 
classroom teacher has little place in the development of 
standards. The stated standards have degrees of difficulty 
for maintenance as judged by state department of education 
officials and as shown by records of state officials of a 
regional association. 

Inspectional orientation of standardization and accred- 
itation is giving way to self-evaluation by local schools in 
state organizations and in regional associations. The 
Middle States and Southern Associations make use of the 
Evaluative Criteria integral with initial and continuous ac- 





creditation; the North Central and the Northwest Associa- 
tions place much less emphasis on the use of the Criteria. 
It is apparent that out of the issues of education which 
have their roots in the culture, standards are developed to 
cope with problems. There is a present emphasis on the 
scientific-technological needs in the culture, and these are 


reflected in the contemplated and modified standards in 
many states. Concerns of the critics of education have 
some reflection in the current changes being made in sec- 
ondary-school standards. 

Both variability and similarity exist in states’ stand- 
ards. Out of data submitted by thirty-one states in terri- 
tories of the four regional associations which accredit 
secondary schools, it appears that only one-third of the 
secondary schools meet the established criteria of the 


regional associations. 
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The purpose of this study was to examine some of the 
factors associated with continuation and withdrawal of 
freshmen in Arkansas colleges. A select group of Arkansas 
college freshmen were classified in two major groups-- 
continuation and withdrawal. Each major group was sub- 
divided into three ability groupings. These groupings 
were compared by frequency of response and percentage 
of each group making the response to items relating to 
background characteristics. 


Findings of the Study 


Of the total cases, the continuation group included 
70.84 per cent and the withdrawal group 29.15 per cent. 
Loss in the upper ability subgrouping was 4.84 per cent. 
Loss in the lower ability subgrouping was 14.23 per cent. 
Students from the lower ability subgrouping made up 40.18 
per cent of the continuation group. 


Continuation 





Students who tended to continue their college education 
had these background characteristics. They resided in 
towns; graduated from schools of 500 or more enrollment; 
took a college preparatory curriculum; chose curriculum 
on the advice of a counselor; participated in approximately 
three activities (2.97 per cent); and enjoyed school most 
of the time. Their fathers were employed in a profession, 
owned or managed a business, did office work or sales; 
mother was also employed; parents were college graduates 
or had some college training; family income was from 
professional fees and business profits, investments, and 
wages and commissions for regular work; and the family 
income was described as comfortable but not well-to-do. 
Their families wanted the student to go to college or in- 
sisted he go; parents wished student to enter a profession; 
and student expected to enter a profession within ten years. 


Withdrawal 








Students who tended to withdraw had these background 
characteristics. They resided in a farm or rural location; 
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graduated from a high school with fewer than 500 enroll- 
ment; took an agriculture, commercial, or shop and tech- 
nical curriculum; chose curriculum on basis other than 
counselor’s advice; participated in approximately three 
activities (2.85 per cent); and rarely liked or hated school. 
Their fathers were employed as owner or manager of a 
farm, skilled tradesman, or factory worker; mother not 
employed; parents were high school graduates or had less 
than high school education; family income was derived 
from wages and commissions for seasonal work and pen- 
sions; and family income was described as less than com- 
fortable. Their families were indifferent about student 
attending college; parents wished student to work in sales, 
own or manage farm, skilled tradesman, or factory 
worker; and these students expected to enter an occupa- 
tional area other than a profession within ten years. 
Findings were summarized further by category re- 
ceiving the highest percentage of the group response to 
each item. Summary tables were included for each item. 
Microfilm $2.75; Xerox $7.40. 156 pages. 
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ORGANIZATIONS, AND PRACTICES OF 
WASHINGTON STATE SCHOOL DISTRICTS IN 
MATTERS CONCERNING TEACHERS’ CONTRACTS, 
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Washington State statutes; decisions of the Supreme 
Courts of the United States, of Washington, and of other 
jurisdictions; and opinions and decisions of the state’s 
Attorney General, Superintendent of Public Instruction 
and State Board of Education were reviewed to identify 
constitutional, statutory, common, and administrative law 
respecting the definition, establishment, fulfillment, mod- 
ification, and termination of teachers’ contracts. 

Publications of national and state educational organiza- 
tions were reviewed to identify recommendations of these 
organizations respecting contracts. 

A questionnaire was sent to the chief administrator in 
each school district of the state to identify current prac- 
tices and opinions of school administrators respecting con- 
tracts. 

The data thus accumulated were examined to identify 
areas of agreement and of disparity. 

It was concluded that law in the state had not lagged 
unduly far behind current practice. The conclusions re- 
ported were confined, therefore, to certain points of dis- 
parity or strain which were identified. 

Evidence of need and desire for participation by pro- 
fessional educational organizations in the appointment and 
dismissal of teachers was reported. This evidence was 
thought to support a recommendation that action other than 





by statutory enactment be taken to secure such participa- 
tion, particularly to protect districts against the “contract 
jumper,” and to relieve the superintendent of some of the 
burden of bringing charges against the unprofessional 
teacher. 

It was found that the superintendent had little legal 
status or authority with regard to the selection, employ- 
ment, assignment, or dismissal of teachers. The advan- 
tages of his professional abilities and attitude in such 
matters were held to justify a recommendation that legis- 
lative enactment be sought to give the superintendent legal 
authority, while preserving the principle of board control. 

The state-recommended contract form was found to be 
in conflict with statute, particularly with respect to leave 
of absence provisions. It was accordingly recommended 
that the document be re-drafted, but only following study 
to determine the respective advantages of both the detailed 
and explicit document and of that which is brief and more 
general in its terms. 

It was established that no action had been taken in 
recent years under a statute permitting revocation of a 
teaching certificate for breach of contract. Furthermore, 
administrators agreed that such action would not be in the 
best interests of the schools. It was recommended that 
experiment be made with (1) a contract stipulation that 
the teacher, at the time of signing, was not under contract 
to another district, or had definite assurance that he 
would be released, and (2) a section in district application 
forms eliciting the same information. 

Although board hearings are required by statute in 
Washington for nonrenewal of contract, they are not re- 
quired for dismissal. The only “legal” right to a hearing 
before the board which is possessed by a dismissed 
teacher was found to be in the common law. It was recom- 
mended that such statutory requirement be enacted, but 
without depriving boards of the authority summarily to 
remove a teacher from a classroom. 

School district policies and opinions of administrators 
were found to be in conflict with an opinion of the state’s 
Attorney General to the effect that the state’s sick leave 
law by implication prohibited leave with pay for any other 
reason than the sickness of the teacher. A more explicit 
opinion from the Attorney General, and, if necessary, the 
enactment of statutes permitting leave with pay for pro- 
fessional and educational purposes was recommended. 
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The central purpose of the study was to design an in- 
service training program for beginning teachers to in- 
crease their functional insight into the classroom behavior 
of adolescents. Secondary purposes were to investigate 
the extent and type of disciplinary problems encountered 
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by beginning teachers, and to evaluate the effectiveness of 
the in-service program as carried on throughout the 
period of the study. 


Procedures 


The study was carried on in the public secondary 
schools of Wichita, Kansas, during the first semester of 
the 1959-60 school year. Thirty-one beginning teachers 
volunteered to participate in the bi-weekly meetings; 
eighteen of this number comprised the experimental group 
while thirteen teachers served as a control group. 

The character of the meetings was informal, providing 
for an exchange of ideas and a study of what has been dis- 
covered through research about discipline and its related 
areas. Problems were recorded on Discipline Record 
Forms for oral presentation to the group. Incidents of 
misconduct were described in terms of: (a) type of mis- 
conduct, (b) how it occurred, (c) type of action taken by 
teacher and reason for action, and (d) outcome or result 
of action (including “side-effects”). The leader acted as 
resource person, bringing out the findings of research as 
they applied to the problems at hand. In addition, each 
teacher was provided with books and other supplementary 
materials as they were needed. 

Four instruments were used in evaluating the program. 
Two forms of a test were prepared by the investigator in 
an attempt to measure teachers’ insight into adolescent 
behavior. The tests consisted of five hypothetical incidents 
involving misbehavior in the classroom and were admin- 
istered to both groups before and after the program. 

A second method of evaluation came in the participants’ 
reactions to the program at mid-point and at the end of the 
study period. As a final evaluation, the investigator and 
principals or departmental heads in each building rated 
these teachers in their classrooms on the basis of thirty- 
seven practices associated with effective discipline. The 
scores were then compared with teachers’ test scores to 
determine the relationship between theory and practice 
regarding the control of misbehavior. 


Findings and Conclusions 


Teachers responded well to an informal atmosphere 
which encouraged the discussion of their problems. They 
made reasonable use of the books and materials provided 
and were willing to devote considerable time and effort 
toward solving their problems. 

The group discussed problems which were categorized 
into eight general areas. The misbehaviors of talking and 
general class disturbance appeared most frequently in the 
discussions. Discipline Record Forms were likewise cate- 
gorized into eight similar areas with the same two problem 
areas predominant. Furthermore, teachers reported using 
sixteen corrective measures in dealing with the problems 
they recorded on the forms. The personal conference be- 
tween pupil and teacher gained the greatest use of any 
single technique. 

From the standpoint of behavioral control, a majority 
of the teachers found the program of more benefit to them 
than a college course in education or psychology, faculty 
meetings on behavioral control, or their student teaching 
experience. All teachers indicated the program had ef- 
fected some change in their attitudes regarding the inter- 
pretation and control of adolescent behavior. Among the 





experimental group, 68.8 per cent showed some gain at 
the end of the program, while only 38.5 per cent of the 
control group achieved higher test scores at mid-year. 
Little relationship was found between teachers’ test scores 
after the program and their scores on the use of practices 
leading to effective discipline. 

Microfilm $2.75; Xerox $8.40. 184 pages. 
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Statement of the Problem 





The general problem considered in this study was the 
investigation of human relations involved in administrative 
problems difficult to resolve as determined by the intra- 
mural directors of the Western Conference. 

The sub-problems of the study were as follows: (1) to 
formulate generalizations useful to individuals administer- 
ing similar situations and, (2) to investigate the usefulness 
of the case problem technique and the critical incident 
technique in gaining valid knowledge and insight about the 
human relations in intramural sports administration. 


Methodology 


The ten Western Conference intramural directors de- 
termined the administrative problem areas they encoun- 
tered most frequently and those in which they experienced 
the most difficulty in solving. The case problem technique 
and the critical incident technique (as techniques of the 
broader survey method) were used in collecting informa- 
tion about these problem areas. 

Thirty-two tape recorded case problems were collected. 
These cases were refined and returned to the directors 
for their responses to suggested administrative actions of 
varying types. Sixteen cases were treated in detail. 

The directors’ responses were analyzed to determine 
the best administrative procedures. The incidents critical 
to the development of the problems were isolated. Gen- 
eralizations and critical incidents were drawn from each 
case and categorized into statements pertinent to intra- 
mural administration. 





Findings 


I. Eighty-seven per cent of the case problems studied 
contained human relations problems involving teams or 
individual participants. [l. The directors determined nine 
problem areas to be “Most Difficult To Resolve” and nine 
problem areas to be “Most Frequently Encountered.” The 
following five areas were found to fall in both categories: 
A. Enforcement of eligibility rules. B. Publicity in school 
paper. C. Building management. D. Office management. 
E. Relations with other departments and faculty. III. Fac- 
tors found to be significant sources of administrative 
problems to the intramural directors were: A. Inadequate 
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rules and regulations. B. Actions and decisions by student 
officials and supervisors. C. Pressures and tensions 
caused by all-year point systems. IV. The provision for 
students to protest (e. g. ineligibility or rule interpreta- 
tion) is an important intramural regulation. 


Conclusions 


I. Nine items of information significant to the adminis- 
tration of Western Conference intramural programs were 
formulated. II. Nine generalizations pertinent to the ad- 
ministration of Western Conference intramural programs 
were formulated. The generalizations foliow: a. Direc- 
tors recognize and seriously consider recommendations 
from student organizations. B. Intramural game rules 
and participation regulations often prove to be incomplete 
and are not infallible. C. An equitable all-year point 
system is difficult to devise, and a point system tends to 
create tensions among units. D. Errors caused by super- 
visory mistakes and inadequate regulations do not cause 
units or individuals to be penalized. E. Strict disciplinary 
action is invoked for direct intentional violations of rules 
and such problems as the exhibition of personal disrespect 
of the director. F. Rulings pertaining to individuals and 
units are discussed by all concerned before the rulings 
are invoked. G. Direct lines of communication are to be 
maintained between the director, students, and officials 
concerned with student affairs. H. Game rules or regula- 
tions proven unworkable should be modified immediately. 
I. Consideration is given to the replay of contests under 
protest because of rule misinterpretation rather than de- 
termining the winner by rule alone. 

The Western Conference intramural directors are con- 
stantly involved in human relations problems. The direc- 
tors, as a group, respond similarly in attempting to re- 
solve their administrative problems. Generalizations 
useful to intramural sports administrators can be drawn 
from a series of case problems gathered from actual on- 
the-job-situations. The case study technique and critical 
incident technique were found useful for gaining insight 
into administrative problems in intramural programs. 
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This study was concerned with the relationship of 
listening ability to reading ability of pupils in grades four, 
five, and six at Maxwell Elementary School, Montgomery, 


Alabama. 
Specific objectives of the study were to answer the fol- 


lowing questions: 


1. What is the relationship of listening ability to read- 
ing ability? 





2. What is the relationship of listening ability to in- 
telligence? 


3. What is the relationship of listening ability to 
chronological age? 


4. What is the relationship of reading ability to intel- 
ligence? 


5. How are reading, listening, and intelligence inter- 
related? 


Tests were administered as a means of collecting data, 
The following tests were used: (1) STEP (Sequential Test 
of Educational Progress) Listening Test, Form 4A, 

(2) Pintner General Ability Test Non- Language Series, 
Intermediate, Form L, (3) Stanford Achievement Tests, 
Elementary and Intermediate, Form L, (4) Sonotone 
Hearing Test. 

The test population consisted of 282 pupils in grades 
four, five, and six at Maxwell Elementary School, Mont- 
gomery, Alabama, 

Statistical measures used in the treatment of the data 
were Chi-square, Pearson Product-Moment Coefficient of 
Correlation, and multiple regression equation. 


MAJOR FINDINGS OF THE STUDY 


1. The correlation between listening and vocabulary 
at the fourth-grade level was 0.53, at the fifth-grade level 
0.65, and at the sixth-grade level 0.54. These correlations 
were significant at the one per cent level of confidence. 

2. The correlation between listening and comprehen- 
sion was 0.57 for the fourth grade, 0.66 for the fifth grade, 
and 0.53 for the sixth grade. The correlations were sig- 
nificant at the one per cent level. 

3. The correlation between total reading achievement 
and listening was 0.50 for the fourth grade, 0.67 for the 
fifth grade, and 0.57 for the sixth grade. The correlations 
were significant at the one per cent level. 

4. In the fourth grade listening compared with reading 
achievement with intelligence held constant gave a corre- 
lation of 0.30. Intelligence when compared with reading 
with listening held constant gave a correlation of 0.30 
also. The correlations between the same measures in the 
fifth grade were 0.27 and 0.64 and for the sixth grade were 
0.32 and 0.47. 

5. Although intelligence scores ranged from 70-157, 
there was no significant difference at the five per cent 
level according to sex or grade level. The mean intelli- 
gence score for grade four was 114, for grade five 112, 
and grade six 108. 

6. The correlation between listening and intelligence 
was 0.59 for the fourth grade, 0.42 fifth grade, and 0.38 
sixth grade. These correlations are significant at the one 
per cent level of confidence. 

7. Negative correlations were found between listening 
and chronological age in grades four, five, and six. 

8. The multiple correlation of listening, intelligence, 
and reading for the fourth grade was 0.55. In the fifth 
grade the correlation was 0.70 and 0.62 in the sixth grade. 
The correlations are significant at the one per cent level 
of confidence. 

9. Sex is not a significant factor in listening for pupils 
in grades four, five, and six at Maxwell Elementary 
School, Montgomery, Alabama, 
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10. The pupils in grades four, five, and six exceeded 
the expected norms established for the STEP Listening 
Test by a margin of sixteen scores for grade four, four- 
teen for grade five, and fifteen for grade six. 

Microfilm $3.05; Xerox $10.80. 236 pages. 


THE PREPARATION AND PRESENTATION OF 
PUBLIC SCHOOL BUDGET MESSAGES IN 
UNITED STATES CITIES OF 
10,000 OR MORE IN POPULATION 


(L. C. Card No. Mic 60-5982) 


Charles Bracken, Ed.D. 
Duke University, 1960 


Supervisor: Allan S. Hurlburt 


Problem, Purpose, and Procedure. Difficulty in obtain- 
ing revenue to meet inflated prices and larger enrolments 
has created interest in developing effective methods of 
interpreting the budget document to school boards, other 
governing bodies having fiscal control over education, and 
the general public. Previous studies have not included an 
examination of the message accompanying the presentation 
of the document to the various agencies. This study was 
intended to ascertain current practices in preparing and 
presenting public school budget messages in United States 
cities having populations of 10,000 or more. 

The present study is based on an analysis of responses 
to a questionnaire sent to selected city school systems. 
The questionnaire used was a refinement of an exploratory 
one sent to 20 city school systems. Usable replies were 
received from 156 school systems (52.0 per cent of the 
questionnaires sent). 

Summary. It was found that a large majority (91.9 per 
cent) of those responding believe that a formal budget 
message is desirable. Larger percentages of the budget 
messages give attention to the financial, especially the ex- 

2nditures plan, than explain or cite educational plans or 
wacteristics of good school systems. A statement of 
zational policy is included in but 29.6 per cent of the 
oudget messages and characteristics of good school sys- 
tems are mentioned in 33.1 per cent of the messages. 
A larger proportion of the budget message itself is devoted 
to expenditures plans than to the educational program. 

The most important descriptive qualities of a budget 
message are reported to be clarity, simplicity, and 
brevity. The content includes explanations and justifica- 
tion of educational needs and budget increases or de- 
creases, anticipated revenue and its sources, and expected 
expenditures. 

Budgets generally are presented to school boards ac- 
companied by a budget message. The superintendent 
usually makes the presentation, occasionally with a letter 
of transmittal. Budgets are presented to reviewing bodies 
by the same means but the letter of transmittal is more 
largely used. 

Budget hearings, advance publication, public distribu- 
tion of the budget, inviting questions from citizens, and 
interviewing interested citizens about the budget are means 
used to inform the public about the budget. Non-technical 
language is used in the copies for public use. 











Advance publicity is given the budget in many of the 
systems studied. Newspapers, radio, mail, television, 
pupils, and parent-teacher meetings are the media used. 
Despite these efforts, attendance at public hearings is 
relatively small. 

Conclusions. Among the conclusions which may be 
drawn is that the use of a budget message is a desirable 
practice. Those who prepare the budget messages are 
more attentive to the monetary aspects of school opera- 
tions than they are to the educational program or char- 
acteristics of a good school system. A budget message 
should be clear, brief, and simple in language, and it 
should explain, and justify the budget. Graphs, charts, 
and pictures are commonly used to accomplish these pur- 
poses. The public apparently uses other means than at- 
tending budget hearings to ascertain what it wants to know 
about the budget. 





Problems for Future Investigation. 


1. The problem of disseminating available information 
and data such as are found in this and other studies merits 
possible future study. 

2. A study similar to the one reported might be made 
of school systems in cities of less than 10,000 in popula- 
tion, and in rural school districts. 

3. A problem which arose in the course of this study 
is why budget messages emphasize monetary aspects and 
apparently under-explain the educational plans which the 
budget presumably is designed to implement. It is be- 
lieved that this constitutes a problem that might be studied 
in some detail. 

4. No studies were found by the writer in which the 
reasons for the relatively small attendance at budget hear- 
ings were investigated. A study of this matter seems to 
be indicated. Microfilm $2.75; Xerox $8.20. 179 pages. 








PROGRAMMING A FILM SERIES: A CASE 
STUDY ANALYSIS OF FACTORS AFFECTING 
THE COST OF SELECTED METHODS 
OF DISTRIBUTING FILM SERIES. 


(L. C. Card No. Mic 60-6045) 


Robert Michal Brown, Ed.D. 
Indiana University, 1960 


Chairman: John A. Moldstad 


Problem: To investigate and analyze the cost of pro- 
gramming the White physics series of 162 half-hour films 
by three programming methods: (1) broadcasting the 
series by open circuit television, (2) broadcasting the 
series by closed circuit television, and (3) distributing 
the film series for in-class projection from: (a) a univer- 
sity film library, and (b) a school system film library. 
Programming was defined as all the activities necessary 
to bring the film series to a school. 

Procedure: The case study approach utilizing both the 
interview of personnel and an analysis of school or station 
records was the method used in collecting the data. Four 
situations where the White physics series had been used 
were selected for investigation: (1) an open circuit, 
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educational television station, (2) a school system, closed 
circuit television, (3) a university film library, and 
(4) a school system film library. 

Findings and Conclusions: The cost of programming 
the film series varied a great deal from case study to 
case study. The series when programmed for in-class 
projection cost more to handle than non-series films. The 
increase in cost seemed to be mainly due to the extent of 
the White series coupled with its sequential nature. The 
series when programmed for television cost no more to 
handle than non-series films. Rental and/or local owner- 
ship appeared to be more economical methods of program- 
ming than television for small groups of schools. When 
the number of schools within a restricted geographic area 
approaches or exceeds 30, television programming should 
be investigated and costs compared. The fiscal feasibility 
of programming the series by open circuit television 
seemed to be highly dependent upon the coordination of 
local school schedules. Lack of coordination in local school 
schedules caused an increase in the cost of programming 
the series by open circuit television of some three hundred 
per cent. The cost of programming the series over closed 
circuit television appeared to be very high and was attrib- 
uted to the small number of high schools connected to the 
cable. The present method of charging for television 
rights appeared to be inadequate for present day television, 
and would probably be more inadequate for future televis- 
ing. It seemed that another method of charging for tele- 
vision rights, other than a flat fee, would have to be de- 
vised. It appeared that optimum utilization of facilities in 
all programming methods would have resulted in lower 
overhead costs, and consequently a lower cost of program- 
ming the film series. 

Implications and Suggestions: It was suggested that 
the ultimate user of the series, the school, should be the 
one to charge for television rights. Three general methods 
were suggested whereby the schools could be reasonably 
and equitably charged for television rights. The first 
method was based on potential net loss to the producer, 
and was designed to return to the producer his costs plus 
a margin of profit. The second method suggested that 
film series should be primarily made for use over tele- 
vision, and secondarily for use with in-class projectors. 
Costs and profit margin would be recovered by financially 
planning for the sale of television usage, and not on the 
basis of selling prints to schools. The third general 
method suggested that schools determine what they need 
and how much they can pay. In a cooperative effort they 
would approach a station or producer to determine what 
could be purchased or produced for a given amount. In 
this method the schools would raise the necessary capital. 
It seemed apparent that excellent filmed or taped series 
for television programming would cost a considerable 
amount of money, and that a financial method would have 
to be adapted to encourage the best producers to make ex- 
cellent programs. It was suggested that legislative bodies 
should aid individual programming facilities. 

Microfilm $2.80; Xerox $9.90. 216 pages. 














THE PART-TIME TEACHER AND PERSONNEL 
POLICIES IN DENTAL EDUCATION 


(L. C. Card No. Mic 60-6845) 


Louis Edwin Caister, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to examine the interrela- 
tionship of personnel policies to the use of part-time 
teachers in dental education. The group being studied 
(Feb. 1, 1959) consisted of the forty-seven dental schools 
in the United States in which 1113 full-time teachers pro- 
vide 59.2 per cent of the full-time-equivalent teaching; 
2477 paid part-time teachers teach 35.5 per cent of the 
f-t-e; and 672 volunteer, i. e., teachers serving without 
monetary remuneration, provide 5.3 per cent of the f-t-e. 
A total of 1054 persons who teach basic sciences but are 
not listed on the dental faculty rosters were excluded. 

Mailed questionnaires were sent to the dean, faculty, 
and students of each of the dental schools and responses 
were received from 80 per cent of the students and faculty 
and 100 per cent of the deans. A section of the study con- 
cerned with motives and incentives of the part-time 
teacher toward his teaching was based on an interview of 
forty-six of the part-time teachers. 

The significance of the differences in the data was 
interpreted on the basis of an arbitrary standard which 
corresponds to the 5 per cent level of significance. Since 
the study included all the dental schools, the use of a test 
of significance was based on the construct of the hypothet- 
ical universe. 

The results indicated that the part-time teacher in 
comparison to the full-time teacher experienced definite 
limitations. He was not given equal consideration on com- 
mittee assignments; was not assigned to counsel students 
to the same extent; was engaged in contact teaching more 
extensively; and in the deans’ opinions, his service was 
of lower quality. 

The administrations of the dental schools made signifi- 
cant limitations upon the emoluments provided the part- 
time teacher. Generally, he received a lower rate of 
salary per hour of service; was given a special academic 
rank; had a more difficult time being promoted; and was 
not equally eligible to participate in supplementary benefit 
programs, especially when the school bore part of the 
cost. 

The data disclosed some differences which are not 
statistically significant between the attitudes of full-time 
and part-time teachers toward tenure, promotion, and ad- 
missions policies and the administrative operation of the 
school. Incentives to teach appear to be centered around 
personal self-improvement through association with the 
dental school and the personal gains of prestige and self- 
satisfaction. 

It may be concluded that an increase of the number of 
full-time teachers in dental education would contribute to 
a greater interest in teaching and research; more con- 
tinuity in the instructional program; and improved oppor- 
tunity for coordination among departments. In order to 
increase some aspects of administrative control it is 
recommended that volunteer teachers be eliminated except 
in very special situations. 

There appears to be two ways to maximize the part- 
time teacher’s contribution to the school program: devise 
a means whereby he is involved in the group planning 
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process more extensively, and select and evaluate him in 
terms of a carefully articulated job-description. 

Based on the present study, the part-time teacher may 
be used most advantageously on the undergraduate level 
in certain applied courses or in the teaching of basic 
skills, such as a foreign language. In many urban institu- 
tions which have large afternoon and evening programs 
the part-time teacher may be the solution to the staffing 
problem. Microfilm $3.35; Xerox $11.70. 260 pages. 


A STUDY OF THE ORGANIZATIONAL PATTERNS, 
FUNCTIONS, AND RESPONSIBILITIES OF 
THE POSITION FOR BUSINESS ADMINISTRATION 
IN LARGE CITY SCHOOL SYSTEMS. 


(L. C. Card No. Mic 60-4630) 


Walter Eugene Campbell, Ed.D. 
University of Virginia, 1960 


Adviser: A. M. Jarman, Ph.D. 


The purpose of the study was (1) to ascertain current 
practices in the organizational patterns, functions, and 
responsibilities of the position for business administration 
in large city school systems; and (2) to formulate and 
evaluate a set of guiding principles which may be used for 
appraisal of the organizational patterns, functions, and 
responsibilities of the position indicated above. 

The study was devoted to analysis of the position for 
business administration in the school systems of the 106 
cities of the United States having a population of 100,000 
or more according to the 1950 census. 

Procedures used in the study follow: (1) study of the 
literature pertinent to the problem; (2) formulation of 
guiding principles for school business administration; 

(3) collection of relevant data from the school systems 
included in the study; (4) utilization of a competent jury of 
well-known educators to evaluate the guiding principles; 
and (5) application of the guiding-principles to findings of 
the study. 


SUMMARY OF FINDINGS 


Of the 106 school systems surveyed, eighty-eight (83.0 
per cent) were administered under unit executive control; 
eleven (10.4 per cent), under dual executive control; and 
seven systems (6.6 per cent), under multiple executive 
control. A position to which was assigned responsibility 
for business and finance services had been established in 
103 systems. Ten of these systems had established two 
coordinate positions. Therefore, the study surveyed 113 
positions, for which fifty-four different titles were in use. 

The data secured from the school systems showed that 
the responsibilities assigned the business administrator 
could be grouped according to areas that were classified 
as functions, as follows: financial accounting, purchasing, 
buildings and grounds, school cafeteria, and pupil trans- 
portation. 

The data showed that the business administrator was 
assigned certain responsibilities in connection with each 
delegated function. Generally the responsibilities in con- 
nection with financial accounting consisted of receipts, 





disbursements, and payrolls; financial reporting; budget 
preparation and control; auditing; internal accounting; 
collection of accounts payable; and cost analysis. 

The purchasing function consisted of responsibilities 
concerned with purchasing, warehousing, and distribution. 
Services to buildings and grounds consisted of three 
major areas of responsibilities: maintenance, operation, 

and new construction. 

In 69.9 per cent of the school systems, school cafeteria 
operation was placed under jurisdiction of the business 
administrator. Otherwise, this official usually had re- 
sponsibility only for cafeteria financial accounting. 

In 85.4 per cent of the ninety-six systems that pro- 
vided pupil transportation, this responsibility was dele- 
gated to the business administrator. 

In addition, numerous miscellaneous responsibilities 
were assigned to the business administrator. 


GUIDING PRINCIPLES 


A set of eleven guiding principles which may be used 
for appraisal of the organizational patterns, functions, and 
responsibilities of the position for school business admin- 
istration was formulated. These principles were derived 
from and supported by the professional literature. 


CONCLUSIONS 
Conclusions of the study follow: 


1. The school system should be organized under unit 
control. 


2. The business and finance services should be admin- 
istered under unit control. 


3. The policies and regulations of the school system 
should be stated in written form. 


4. The school business administrator should assist in 
the development of the educational program. 


5. He should understand the functions of the various 
areas of business administration in order to pro- 
vide effective leadership. 


6. He should have had educational training and ex- 
perience. 


7. School business administration should provide goods 
and services under acceptable quality standards at 
the lowest possible cost. 


8. School business administration should be profes- 
sionalized further. 


9. The business and finance services should be admin- 
istered according to recognized and acceptable man- 
agement principles and practices. 


10. Personnel policies should be followed that provide 
for the welfare of employees. 


11. School business administration should build and 
maintain good public relations. 


Forty-six recommendations were made with regard to 
the conclusions. 
Microfilm $3.30; Xerox $11.50. 255 pages. 
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SCHOOL DISTRICT REORGANIZATION 
IN OHIO, 1935-1958. 


(L. C. Card No. Mic 60-5854) 


Donald K. Cobb, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: Dr. Willard E. Goslin 


Purpose of the Study 


The purpose of this study was to trace the progress of 
the school district reorganization movement in Ohio, from 
1935 to 1958, showing the implications of legislative acts, 
policies of the State Department of Education, and other 
factors which may have stimulated or impeded school dis- 
trict reorganization in Ohio. The finance program, the 
state school standards, the system of transportation, and 
the statutes pertaining to reorganization were analyzed to 
determine their relationship to the total reorganization 
movement in Ohio. 


Findings 


The school district system in Ohio has developed from 
the many small districts that grew up around the one- 
teacher schools. The public schools of Ohio are presently 
classified as follows: county school districts, local school 
districts, exempted village school districts, city school 
districts, joint high school districts, and joint vocational 
school districts. The major responsibility for the reor- 
ganization of the public school system rests with the 
General Assembly. 

Local school districts, under the supervision of the 
county intermediate unit, are the most numerous in Ohio. 
Most of the reorganization and consolidation that has taken 
place since 1935 has been in the county school districts. 

The closing of 2,427 one-room schools between 1935 
and 1958 left Ohio with thirty-seven one-teacher schools 
in 1958. The greatest influences which stimulated the 
movement to eliminate the one-room school were the de- 
crease in state support under the foundation program in 
1935, and the emphasis placed on the elimination of these 
schools by the State Department of Education. The one- 
teacher school is no longer a problem in Ohio. 

The greatest reduction in the number of districts came 
between 1935 and 1958. The changes in the statutes which 
facilitated reorganization. the elimination of state support 
for tuition payments, and the impending removal of the 
weighting factor, for small schools, in the foundation pro- 
gram stimulated reorganization after 1955. The payment 
of tuition by the state for the twenty years preceeding 1955 
impeded reorganization in Ohio. 

Many districts failed to operate a complete twelve-year 
program and assigned their students to other districts and 
paid tuition. The cost of operating districts with an edu- 
cational program of less than twelve years is less than 
the state average. 

Legislation which was aimed at bringing about better 
school district organization in Ohio has been handicapped 
because of an insufficient personnel in the State Depart- 
ment of Education. It has not been possible for the State 
Department of Education to supervise schools and enforce 
standards. An adequate number of trained supervisors 
could help the reorganization movement in Ohio. 





The state support program for the transportation 
systems in Ohio school districts have been adequate. In 
most cases when reorganization results the increased 
transportation costs are eventually absorbed in the founda- 
tion program allotments. 

Few non-operating and one-teacher districts still exist 
in Ohio. However, there still remain 209 districts that 
offer only an elementary program. Many of the districts 
that operate a twelve-year program are operating with 
small high schools. Approximately 47 per cent of the rural 
high schools of Ohio enroll fewer than 200 pupils. 

The local districts in Ohio numbered 852 in April, 1958. 
Of these districts 428, or approximately 50 per cent, en- 
rolled fewer than 500 students. 

Microfilm $3.40; Xerox $11.95. 264 pages. 


AN EVALUATION OF PROCEDURES FOR 
PURCHASING SCHOOL SUPPLIES AND 
EQUIPMENT IN OREGON PUBLIC SCHOOLS 
INCLUDING A SURVEY OF COOPERATIVE 
PURCHASING IN THE UNITED STATES 


(L. C. Card No. Mic 60-5392) 


Ethan Yale Fullmer, Ed.D. 
University of Oregon, 1960 


Adviser: Miles C. Romney 


The purposes of this study were: (1) to investigate the 
policies and practices for purchasing school supplies and 
equipment in selected Oregon school districts; (2) to eval- 
uate these policies and practices; and (3) to investigate 
the nature and extent of cooperative purchasing used by 
school systems in the United States. 

Questionnaires and interviews were used to obtain the 
data for this study. Questionnaires were mailed to 242 
selected Oregon school districts, 134 (55.4 per cent) re- 
sponded. A questionnaire concerning centralized and co- 
operative purchasing was sent to each of the chief school 
officers in the fifty states; 46 (92 per cent) responded. 
Interviews were held with 14 selected vendors of school 
supplies and equipment who did business with the selected 
Oregon schools. Twenty-seven criteria were developed 
from the literature and validated by a jury of eleven ex- 
perts in school business administration. 


Findings 

The greatest discrepancies between the criteria and 
reported practices in the selected Oregon school districts 
were in the areas of: (1) formulation of written policies 
with respect to establishing purchasing procedures, (only 
26.9 per cent reported such policies); (2) establishing a 
policy with respect to doing business with a local vendor, 
(one-third of the respondents had such a policy, one-third 
allowed a price differential to local vendors ranging from 
2.5 per cent to 20 per cent); (3) maintaining lists of 
eligible and qualified vendors, (only 24.2 per cent reported 
such a list); (4) use of an adequate number of vendors, 
(only 37.6 per cent of the respondents obtained three or 
more price quotations or bids for purchases totaling $250 
or more); (5) specification writing, (43 per cent of the 
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respondents reported specification writing as their most 
troublesome purchasing problem); (6) record keeping, 
(only 58.7 per cent reported maintaining records of unen- 
cumbered balances of supply and equipment budget items, 
only 62 per cent of the respondents reportedly issue pur- 
chase orders for all purchases). 

In the following areas, practices in general agreed with 
the criteria: (1) 80 per cent of the responding districts 
reported the purchasing function as being centralized in 
one responsible position; (2) over 90 per cent of the re- 
spondents reported that the board limited its activity in 
purchasing primarily to policy and legislative functions; 
(3) vendors are usually (82.4 per cent) notified by mailing 
bid invitations to them; (4) most districts reportedly used 
unit costs (per pupil, etc.) in estimating supply needs; 

(5) budgeting for supplies and equipment was reported as 
being appropriately carried out in the annual budget; 

(6) most districts (95.1 per cent) reported awarding con- 
tracts to the lowest and best responsible bidder; (7) con- 
tracts, in general (88.3 per cent) were reported as being 
awarded by item. 

Cooperative purchasing was reported as follows: 

(1) 27 per cent of the responding Oregon school districts 
joined with other districts in purchasing some items of 
supply or equipment; (2) nine per cent of the Oregon 
school districts joined with another governmental agency 
such as a city or a county in making purchases; (3) the 
voluntary practice of cooperative purchasing was reported 
in 16 states; (4) certain purchasing functions were re- 
ported as being centralized above the local school district 
level in eleven states. 

The following opinions regarding cooperative purchas- 
ing were expressed: (1) 74 per cent of the Oregon re- 
spondents indicated that they were interested in voluntarily 
practicing cooperative purchasing; (2) 52 per cent were 
interested in cooperative purchasing at the county level; 
(3) the greatest obstacles to cooperative purchasing were 
reported as, (a) agreement among local school districts 
on items (72 per cent), (b) organizational problems (50 per 
cent), (c) conflict of authority (40 per cent), (d) political 
reasons (26 per cent). 

Prices for supplies and equipment reported by Oregon 
districts varied widely: (1) the price per gallon of regular 
gasoline ranged from $0.1854 to $0.38; (2) wide variations 
in price were also reported for buses and paper supply 
items. 


Recommendations 





(1) Each district should formulate a complete statement 
of policies in regard to purchasing; (2) the Oregon State 
Department of Education should supply assistance to any 
district requesting aid in the writing of specifications for 
any item; (3) a system of maintaining records of unen- 
cumbered balances for major budget items should be de- 
veloped in each district; (4) the prices paid under contract 
by the state for gasoline and other transportation supplies 
and equipment should be made available to each school 
district; (5) the county superintendent of schools and the 
rural school board should set up a procedure for purchas- 
ing standard supplies and equipment for the school dis- 
tricts in each county. 

Microfilm $3.80; Xerox $13.30. 293 pages. 


THE SCHOOL BUSINESS MANAGER 
IN NEW JERSEY 


(L. C. Card No. Mic 60-4946) 
John J. Hagen, Ed.D. 
Rutgers University, 1960 


This study was an investigation to determine the status 
of the full time administrator responsible for the manage- 
ment of the business affairs of the public school systems 
of New Jersey. 


The Problem 





The purposes of this study were (1) to determine the 
current status of the school business manager in New 
Jersey; (2) to determine the areas of responsibility as- 
signed to business managers; (3) to analyze the areas of 
responsibility assigned to business managers; (4) to pro- 
vide suggestions for the training of business managers; 
and, (5) to make recommendations for the certification of 
the business managers. 


Procedures 








The data used in this study were collected primarily 
from questionnaires and interviews. In addition, there 
were many conferences and discussions with individuals 
and groups associated with the New Jersey Association of 
School Business Officials and the Division of Business and 
Finance of the New Jersey State Department of Education. 

The position of business manager, for the purposes of 
this study, was defined as that designated school official 
who was assigned the responsibilities of the school sys- 
tem’s business affairs. Title or titles were considered 
of little importance; the governing consideration was his 
functioning as a full time employee who devotes a major 
portion of his time to school business affairs. 

Completed questionnaires were received from 172 
business managers representing a 97.2 per cent return 
from the 177 full time business managers identified as 
actively practicing in the State of New Jersey. Twenty- 
two written reports of interviews with business managers 
from ten of the twenty-one New Jersey counties were also 
used to supply source data. 

In addition, contacts were made with the offices of the 
twenty-one county superintendents of schools as well as 
the departments of education in the fifty States and the 
District of Columbia. 


Summary of Findings 





The current business manager had a median age of 
48.8 years, and his median length of service was 6.9 years. 
A local resident at the time of his appointment, he had 
completed one or more years of college and was in his 
first position as a business manager. His median salary 
was $7,448 for a median work week of 48.9 hours. He 
supervised a median number of eighteen employees, re- 
ceived a three week annual vacation, and was engaged on 
a twelve month contract basis. 

The typical business manager was usually assigned 
full responsibility for all the functions involving the fields 
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of accounting, purchasing, and insurance. He was usually 
responsible for budget control, but not for the preparation 
of the budget. Many business managers were responsible 
for building maintenance, but only some of the group for 
the supervision of non-instructional employees. A few 
business managers were responsible to a degree in some 
sixty-nine functions usually associated with school busi- 
ness management. 

Only minor differences were found in the number of 
functions assigned as responsibility to the business mana- 
gers when a comparison was made according to type and 
size of district; or, when a comparison was made accord- 
ing to the length of service, training and age of business 
managers. However, the business managers in the 
smaller sized districts were assigned a fewer number of 
functions than their colleagues in the larger districts. 

The majority of business managers recommended 
studying technical subjects (as necessary for success on 
the job) with accounting and business administration con- 
sidered most important; school law, school finance, in- 
surance, and building maintenace followed in that order of 
importance. Other training recommendations included 
building planning, human relations-group dynamics, or- 
ganization and administration of public schools, and 
English - reading, writing and speaking. There was some 
interest in salesmanship, philosophy and principles of edu- 
cation, and the curriculum of the public schools. The 
business managers expressed considerable interest in the 
idea of an internship program for future business mana- 
gers. The majority opinion of the business managers was 
that mandatory certification should be established for the 
position. 


Conclusions 





1. Business Managers have not been hired on the basis 
of their knowledge and qualifications for the position. 

2. New Jersey business managers have had to spend 
considerable time on clerical routine and, therefore, have 
not been able to spend sufficient time on functions usually 
associated with school business management. 

3. Chapter Seven District business managers have had 
many opportunities, especially in the larger districts, to 
professionalize the position. 

4. Business managers need to have a broad foundation 
in knowledge of facts and information with ways to apply 
this knowledge in specific areas. 

5. Business managers need to have thorough training 
in accounting and basic business management. 

6. Knowledge of buildings and grounds has become 
important in recent years and its need will increase in 
the future. 

7. There is need for an in-service program in special- 
ized areas to upgrade and prepare business managers for 
eventual certification. 


Recommendations 


1. That school authorities consider the advisability of 
hiring a full time business manager whenever the pupil 
population reaches 1,250. 

2. That certification be established based on job needs; 
that requirements include competence in both the technical 
areas and broad educational fields. 








3. That provision be made for in-service training pro- 
grams to meet eventual certification requirements. 

4. That an advanced program be organized on the grad- 
uate level which would include areas from graduate schools 
of business administration and education. 

o. That further study be conducted to search out the 
possibilities of an internship program in accordance with 
expressed interest. 

6. That provision be made for research in the field of 
school management. 

7. That boards of education consider professional pay 
scales for business management performance on a pro- 
fessional level. 
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The purpose of this study was to test the effectiveness 
of the FIRO-B questionnaire (Fundamental Interpersonal 
Relations Orientation - Behavior) and the EPPS (Edwards 
Personal Preference Schedule) for predicting assignment 
of compatible roommates. A secondary purpose was to 
describe personality traits which might characterize such 
compatible relationships. 

The methodology employed for investigating these hy- 
potheses was a correlation of scores from the two pre- 
dictor measures, the FIRO-B and the EPPS, with outside 
criteria measures, a sociogram and a Compatibility 
Questionnaire. The predictor measures (FIRO-B and the 
EPPS) and the criteria measures (the sociogram and the 
Compatibility Questionnaire) were administered to stu- 
dents in a men’s residence hall at the University of Utah. 
Pearson Product-Moment correlations were employed and 
test for significance utilized a one-tail test since in all 
cases direction was being predicted. 

The results of the study did not support the hypothesis 
that either or both the FIRO-B or the EPPS are valid pre- 
dictors of compatibility between college roommates. Nor 
in addition did it support the hypothesis that specific com- 
binations of personality traits might exist between com- 
patible roommates. Only ten of the sixty-four predictor 
correlation coefficients were significantly greater than 
zero at the .05 level on a one-tail test. In terms of magni- 
tude, none of these ten correlations could be considered 
to have practical significance. 

The lack of any sizeable significant correlations and 
the skewed distribution of the compatibility scores can be 
considered to indicate that, by and large, college students 
are sufficiently homogeneous to permit compatibility 
among many combinations. The findings imply that the 
majority of students will be compatible with whomever they 
are placed. The fact would tend to indicate the presence 
of some yet undefined quality which offsets the increasingly 
varied background of students attending the university. 
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Specific indices from the FIRO-B which tended to show 
some indications of predicting compatibility were those 
that dealt with control factors. Affection and inclusion 
factors showed zero, near-zero or negative correlations 
with compatibility. From the EPPS correlations, a com- 
bination of personality relationships can be tentatively 
drawn. In the case of compatibility it appears that stu- 
dents should be similar in their deference, autonomy, 
nurturance, change, endurance, aggression, and hetero- 
sexuality needs and complement each other in their domi- 
nance, succorance, intraception, affiliation, exhibition, 
and order needs. 

Since evidence from this study indicates that compati- 
bility will be achieved most of the time with any combina- 
tion of students, further research is suggested for deter- 
mining what pattern of personality traits and background 
factors will be most beneficial to each students’ academic 
achievement and social adjustment. 

Results of this study also point up the need for a more 
intensive study of the factor or factors which constitute 
compatibility between pairs in a college setting. 

Microfilm $2.75; Xerox $4.00. 75 pages. 


ANALYSIS OF THE EXPECTED AND ACTUAL 
BEHAVIORS OF SUPERVISORS IN THE ROLE 
CONCEPT OF FOUR PROFESSIONAL GROUPS 


(L. C. Card No. Mic 60-5394) 


Hazel Irene Hallberg, Ed.D. 
University of Oregon, 1960 


Adviser: Donald E. Tope 


Purposes of the Study 


The purposes of this study are (1) to discover the be- 
havior expectations that supervisors, superintendents, 
principals, and teachers of Oregon have for the role of 
the general elementary supervisor; (2) to find out which 
behavior expectations are thought to be of most value, of 
least value, and of mediocre value by each of the four 
groups; (3) to discover what actual behaviors of the super- 
visors are, as perceived by the supervisors, superintend- 
ents, principals, and teachers; (4) to find out which actual 
behaviors are perceived as being done almost always, 
almost never, and part of the time by each of the four 
groups; (5) to find out which actual behaviors are congru- 
ent or incongruent with the behavior expectations for each 
of the four groups; and (6) to find out how congruent or 
incongruent the expected behaviors and actual behaviors 
are among the four professional groups. 





Procedures 





To find the answers to the questions a questionnaire 
was formulated, comprising 88 statements to describe be- 
haviors relating to the role of the general elementary 
supervisor. Supervisors, superintendents, principals, and 
teachers in certain Oregon schools were asked to make 
two responses to each statement. The first time they 
were to indicate the behaviors expected of the general 
elementary supervisor and the second time to indicate the 





actual behaviors they perceived the elementary supervisor 
performing. Responses were made on five-point continua. 

The questionnaires were sent to 44 general elementary 
supervisors, 37 county and district superintendents, 81 
principals, and 338 teachers in 37 elementary supervisory 
programs in Oregon. The data from 376 questionnaires 
were tabulated. The responses came from 41 supervisors, 
32 superintendents, 73 principals, and 230 teachers. The 
mean for each expected behavior was found for each of 
the four groups. The expected behaviors whose means 
fell in the highest 25 per cent were selected as those con- 
sidered to be of highest value for each of the four profes- 
sional groups. Those expected behaviors whose means 
fell in the lowest 25 per cent were selected as those con- 
sidered to be of least value by each of the four professional 
groups. The expected behaviors whose means fell in 
neither of these two groups were considered to be of 
mediocre value. 

The mean was found for each of the actual behaviors 
of the elementary supervisor perceived by each of the 
four professional groups. The means of the actual be- 
haviors which fell in the highest 25 per cent were selected 
as those which were perceived as almost always per- 
formed by the elementary supervisor. The means of the 
actual behaviors whose means fell in the lowest 25 per 
cent were selected as those perceived as almost never 
performed by the supervisor. The behaviors whose means 
fell in neither of these two groups were considered to be 
performed about half or part of the time by the supervisor. 

The relationship between the expected and actual be- 
haviors of each of the four professional groups was found 
as well as the congruency between the expected and actual 
behaviors for each of the four groups. 


Results 


The four professional groups were in complete agree- 
ment as to the value of 45 of the expected behaviors. For 
another 26 behaviors, three of the professional groups 
agreed, but not always the same three. For 15 expected 
behaviors, the groups divided evenly as to their value and 
for 2 expected behaviors there was complete disagreement. 

The perceptions of the actual behaviors of the super- 
visor’s role had about the same degree of unanimity 
among the four groups. All groups perceived 43 of the 
behaviors being performed similarly. Divergent opinions 
were found for the remaining 45 behaviors. Three of the 
professional groups, though not always the same three, 
expressed similar opinions for 22 behaviors. For 10 of 
the remaining 23 behaviors, the groups divided evenly. 
This left 13 behaviors for which the opinions were more 
divergent. 

The actual behaviors perceived by the supervisors 
were found to be congruent with 15 of their highly valued 
expected behaviors. Superintendents found congruence 
between 14 of their highly valued expected behaviors and 
perceptions of the actual behaviors of the supervisor, 
principals found congruence for 15 of their highly valued 
expected behaviors and perceptions of the actual behaviors 
of the supervisors, and teachers found congruence for 17 
of their highly valued expected behaviors and perceptions 
of the actual behaviors of supervisors. The congruency 
between the actual behaviors and the least valued behav- 
iors was 17 for the supervisors, 17 for the superintendents, 
12 for the principals, and 13 for the teachers. For the 
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mediocre expected behaviors of the supervisor’s role 
there was congruence with the actual behaviors for 32 of 
the supervisors, 29 of the superintendents, 27 of the prin- 
cipals, and 31 of the teachers. 

Supervisors found that 64 of the actual behaviors were 
in accord with their expected behaviors. Superintendents 
found congruence for 60 behaviors of the supervisor’s 
role, principals for 54 behaviors, and teachers for 61 be- 
haviors. 


Conclusions 





The results of the study seem to indicate the following 
conclusions: 


1. The supervisory role is expected to emphasize the 
human relations aspect and the supervisors are 
perceived as fulfilling this expectation. 


2. Some behaviors relating to the consultant concept 
are expected but supervisors are perceived as not 
usually performing them. 


3. Administrative and clerical duties are not consid- 
ered desirable aspects of the supervisory role. 
Supervisors are generally perceived as not perform- 
ing these behaviors. 


4. Supervisors in Oregon are behaving in a passive 
manner rather than showing forceful leadership. 
This action agrees in general with the behavior ex- 
pectations. 


5. There are evidences of confused thinking with con- 
tradictcry expectations for the supervisory role. 


6. Some of these behaviors hold the potentiality of 
creating role conflict, job dissatisfaction for the 
supervisor, and a feeling on the part of the other 
professional groups that the supervisory program 
is inefficient. 


7. Supervisory programs appear to lack cooperative 
planning. 
Microfilm $2.75; Xerox $9.25. 205 pages. 


A STUDY OF THE IN-SERVICE EDUCATION 
PROGRAM IN THE KNOXVILLE CITY SCHOOLS 


(L. C. Card No. Mic 60-6595) 


Lacy Edward Harville, Ed.D. 
The University of Tennessee, 1960 


Major Professor: John W. Gilliland 


The primary problem of this investigation was to ana- 
lyze and appraise the organization, methods, and activi- 
ties of the in-service education program of the Knoxville 
City School System, Knoxville, Tennessee, for the five- 
year period, 1953 through 1958. The sub-problems were 
to collect descriptive information regarding the in-service 
education programs, to trace the growth and development 
of the Knoxville community and school system, and to 
identify basic principles of an effective in-service educa- 
tion program. 





The data collected indicate that during the five years 
studied the in-service program of the Knoxville City 
Schools became more effectively organized. In 1953 the 
in-service program was primarily the responsibility of 
individual school groups. At the end of the period covered 
by the study, a council for curriculum improvement had 
been organized to work in cooperation with the supervisory 
staff in directing a city-wide program of in-service activi- 
ties. The council coordinated the general program and 
provided direction for individual school and city-wide 
work groups. 

A study of the in-service program identified specific 
improvements that were made in teaching methods and 
materials. Classroom techniques were revised to accom- 
modate the needs of the individual pupil. Textbook selec- 
tion and courses of study were given greater attention. 
The guidance and testing programs were enlarged to pro- 
vide more information about student progress and to serve 
personal and vocational needs of the students. The most 
important outcome was teacher growth in awareness of 
methods, materials, ethics, and professional standards. 

The appraisal of the program of in-service education 
revealed continual improvement in most areas. The pro- 
gram adhered more closely to the basic principles for 
effective in-service education. Improvements were made 
in all areas during the five-year period. The appraisal 
indicated that the program was generally satisfactory, but 
could still be improved in a number of respects. 

The investigation showed that the in-service program 
was well coordinated, was reasonably flexible, and was 
closely integrated with the regular school program. There 
were many activities which encouraged professional growth 
among teachers, especially by providing opportunities for 
leadership, problem solving situations, and extra-class- 
room activities. The study also showed that the system’s 
curriculum was improved through in-service education. 
An intensified reading program was instituted; new 
courses were added; and more definite objectives were 
established. Microfilm $2.75; Xerox $7.40. 160 pages. 
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Purpose of the Study. The purpose of this study was 
to determine the important items in the preparation of an 
elementary school principal from the viewpoint of princi- 
pals, teachers, superintendents, professors of education, 
and members of boards of education of the State of Illinois. 
Selection of the problem was brought about by the following 
observations: 





1. Differences of opinion have been observed to exist 
among principles, superintendents, and board members 
as to the important aspects of the position of elemen- 
tary school principal. 
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2. Analyses of surveys have revealed the problems of 
principals to be more often concerned with the specif- 
ics of administration and supervision than with the 
broad field of education. 


3. A survey of literature indicated that preparation of 
elementary school principals was more often in- 
service than pre-service. 


4. The community prestige of the elementary principal 
seemed to be deserving of more careful preparation 
than seemed to be generally the case. 


Method of the Study. In designing an instrument to 
secure the reaction of respondents to items which might 
be deemed important in the preparation of an elementary 
principal, an effort was made to provide a selection of 
items, but also a quantitative evaluation of the preparation 
needed. A questionnaire survey was made of 348 princi- 
pals, teachers, superintendents, professors, and members 
of boards of education. Tabulation of replies were re- 
duced to percentage of response for comparison and set 
up in tables indicative of the extent of preparation recom- 
mended for each item. 

Results of the Study. The following conclusions ap- 
peared to be justified: 


1. Principals, teachers, superintendents, and in most 
cases, board members, are concerned with courses in 
the details of administration. 





2. Professors of education consistently attached less 
importance to specific items of preparation than did 
the other respondents. 


3. Board members seemed less concerned about 
cultural areas. 


4. There appeared to be strong argument for an in- 
ternship type of preparation for elementary princi- 
pals. 


5. Careful selection of principal candidates while 
undergraduates appears necessary to provide the 
preparation needed. 


6. There appears to be strong argument for a combina- 
tion of pre-service and in-service training for princi- 
pals. 


7. Curriculum, guidance, and test use and interpreta- 
tion seem to be areas of greatest importance in the 
principals’ education. 


8. Experience in the field appears to be necessary be- 
fore a principal can determine a balanced program of 


preparation. 
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The problems of education were indicated by discussing, 
first, the almost total involvement of the American people 
in public education, and second, the areas of criticism 
most prevalent in regard to public education. Literature 
in the field indicated a community-oriented school would 
be supported by an informed, interested, and understand- 
ing public. A program of community development initiated 
in the State of Montana and brought to the State of Wash- 
ington was believed by the writer to offer the very type of 
stimulus needed to improve a community’s educational 
program. 

The purpose, then, for this study was to determine the 
values that accrue to education when a community devel- 
opment study has taken place in a community. Possible 
values were thought to be an increased interest in educa- 
tion, a better understanding of the school program, and a 
decrease in the friction that exists, to a certain extent, be- 
tween the community and the school in every community. 
It was further believed that school officials might do a 
better job of keeping the public informed as a result of 
the increased community interest. An investigation was 
also made into the community’s attitude toward financial 
support and the voting record on special school elections. 

Other possible values that might result from com- 
munity development programs were more specific and 
involved the carrying out of recommendations for improve- 
ment made by the study group in the individual communi- 
ties. 


Methods and Materials Used 


Information as to changed attitudes and the carrying 
out of specific recommendations was gathered through the 
use of a questionnaire. Of 507 possible respondents, 370 
completed questionnaires were received. Four groups of 
the communities’ citizens who, it was believed, were in 
the best position to evaluate the community’s attitude on 
education and to say whether recommendations had been 
carried out, were selected. Criteria for selection were: 
(1) participation in the work of the education committee 
of the community study program and continued residence 
in the community; (2) membership on the school board at 
the time of the study and continued residence in the com- 
munity; or (3) employment by the school district or dis- 
tricts involved in the study, either as an administrator or 
teacher at the time of the study and continued residence in 
the community. 

In addition to the questionnaire, personal contacts were 
made in the communities selected for intensive study, at 
which time general background information was gathered 
from school personnel, education committee members, 
and school board members. 

Through the offices of the county superintendents of 
schools or the local superintendents of schools, informa- 
tion was gathered in regard to election results on special 
school propositions. 
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Conclusions 


The following conclusions were drawn from an analysis 
of the data gathered in the study: 

1. Community study programs have in no way ad- 
versely affected education in the communities studied. 

2. Interest in education has increased in each com- 
munity since the time of the study. 

3. Friction between school and community has re- 
mained the same or decreased since the time of the study 
in each community. In none of the communities has it in- 
creased. 

4. Community understanding has improved some or 
improved greatly since the time of the community study in 
all eight communities. 

5. School officials have done a better job of keeping 
the public informed in each community since the time of 
the study. 

6. Willingness to provide financial support to educa- 
tion has increased among many members of the communi- 
ties. 

7. The work of the study group committees as re- 
corded in their reports was determined to be an invaluable 
source of information for school personnel. 

8. Educational improvement was evident to some ex- 
tent in every community undertaking a study program. 

9. The action phase of the study program should have 
been further implemented in order to achieve its full po- 
tential. 

10. Stronger communities have resulted from commun- 
ity development programs. 

11. Factors other than the community study program 
affected attitudes, opinions, and election results. 

12. Recommendations indicated that people were asking 
for a community-oriented school. 


Recommendations 


1. School personnel should encourage the undertaking 
of a community study by their community. 

2. School personnel should work actively in the com- 
munity study program. 

3. The school administration should give complete 
cooperation to the education committee. 

4. The school administrator should use the small 
group of informed citizens comprising the education com- 
mittee as a nucleus around which to build an informed 
community. 

5. After the study of the educational system is com- 
plete and final recommendations have been made, the ad- 
ministration and the school board should take them under 
consideration and inform the community of their action. 

6. The school system should participate actively in the 
action phase of the community study program. 

7. Every effort should be made to make the school a 
part of the community. It can easily become the agency 
which, because of its complete involvement in community 
life, will aid in restoring vitality to the American com- 
munity. Once the school has taken its rightful place in 
the family of community agencies, there will be no ques- 
tion of community understanding of its aims and purposes 
or of adequate financial support. 
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Statement of the Problem 


The problem of this study was to identify and analyze 
the methods of merit rating which are currently being 
employed in the effort to appraise the quality-of-service 
of teaching personnel particularly with respect to remuner- 
ation for services rendered in selected United States 
urban school districts. 


Methods and Procedures 


The steps in the development of this study were as 
follows: 

1. Survey of literature. 

2. Selection of the school districts to be surveyed. 

3. Construction of the questionnaire. 

4. Collection and recording of data. 

5. Analysis of the data recorded from the completed 
questionnaire. 

6. Summary, conclusions, and recommendations. 





The Findings 


Relative to the merit rating programs currently em- 
ployed in 41 of the selected school districts, the findings 
of this study included the following: 

1. Quality-of-service provisions currently in effect 
tend to be of recent date. 

2. Merit programs have developed primarily through 
professional leadership, with the assistance of a com- 
mittee of teachers. 

3. The reason most frequently advanced as being im- 
portant in the decision to adopt a merit program was that 
recognition of superior service provides one of the best 
avenues for improvement of instruction. 

4. More than four out of five of the school districts 
surveyed have a formal or written description of the eval- 
uative process. 

5. The three methods most commonly used to evaluate 
quality-of-service include these: an informal evaluation, 
a rating scale, and an interview. 

6. Building principals and superintendents most fre- 
quently serve in the capacity of evaluator in the selected 
school districts. 

7. Cumulative folders containing evaluations are main- 
tained for teachers in more than four out of five of the 
districts studied. 

8. Teachers are informed as to the findings of the 
evaluation in approximately two-thirds of the districts. 

9. Periodic attempts are made to evaluate the effective- 
ness of the merit plan in two-thirds of the selected school 
districts. 

10. It is expected that the merit program will be con- 
tinued in 1960-61 in practically all of the selected school 
districts. 
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Conclusions 


The conclusions reached in this study included the fol- 
lowing: 

1. Since all school districts studied had a merit rating 
program and since these programs are relatively new, it 
would seem logical to conclude that they have not com- 
pletely demonstrated that merit rating of teacher person- 
nel should be accepted without further experience. 

2. Since all school districts studied were urban and in 
the population range from 2,500 to 120,000, it may be that 
a merit rating program in either the rural communities or 
the larger urban communities involves a variety of prob- 
lems which to date have been difficult to solve. 

3. The evidence indicates that the definition of merit, 
and consequently the scope of the merit rating program in 
the school districts, varies widely today. 





Recommendations 


Within the limits of this study, the following recom- 
mendations are made: 

1. To be effective, a merit rating program must de- 
velop through professional leadership, be based on sound 
educational objectives, and be accepted by a majority of 
those who will be most directly affected through its imple- 
mentation. 

2. The school district in which quality-of-service is 
recognized as a means of determining salary, in addition 
to training and experience factors, must provide a formal 
or written description of the evaluative process. 

3. Methods by which the appraisal should be made in- 
clude the following: a) an informal evaluation based on 
the combined opinions of two or more evaluators who have 
observed classroom performance; b) a rating scale con- 
sisting of criteria developed through the combined efforts 
of the superintendent, members of the schoolboard, and 
teacher personnel; and c) a conference with the teacher 
whose quality-of-service is being appraised. 

4. Teachers must be informed of the findings and 
have access to a cumulative folder in which merit ratings 
are kept on file in order to improve their instruction. 

5. The merit rating program must be continuously 
evaluated and strengthened. 
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Purpose of the Study 


The purpose of this study was to determine the relation- 
ships which existed between various ratings of prospective 
teachers at the pre-service level made while in-training 
at the University of Nebraska Teachers College and sub- 
sequent ratings of success on the job. 





Method and Procedure 


The methods and procedures for the collection and anal- 
ysis of the data for this study required four steps: (1) Col- 
lection and tabulation of pre-service ratings of prospective 
teachers; (2) Collection and tabulation of follow-up ratings 
made by school administrators; (3) Conducting interviews 
with school administrators concerning the items upon 
which pre-service and follow-up ratings were made; and 
(4) Analysis and comparison of the data by the correla- 
tional technique. 

The pre-service ratings were those evaluations of 
teaching ability made by instructors in the professional 
and the academic fields and supervisors of student teach- 
ing. The pre-service ratings were made prior to any 
teaching experience in the field. The follow-up ratings 
were the ratings based on the first year of teaching and 
were made by school administrators who supervised the 
work of the teachers in the field. The pre-service ratings 
were correlated with the follow-up ratings to determine 
the relationships which existed. 

Interviews were conducted with school administrators 
who supervise the beginning teachers who graduated from 
Teachers College, University of Nebraska in 1959 and who 
were teaching within 50 miles of Lincoln, Nebraska at the 
time this study was conducted. The items upon which 
prospective teachers were rated at the pre-service level 
were correlated with the ratings of these same items by 
the interview method to determine the relationships which 
existed between the variables. 

The relationships between admingstrators’ ratings on 
the follow-up and by the interview method were deter- 
mined by the correlational technique. The writer wanted 
to determine whether administrators do rate differently 
by the interview method than they do by a mailed check 
list such as the follow-up rating sheet. 

Finally, the effect of job assignment upon teaching 
success was studied to determine whether assignment in 
major field, major and minor fields, or minor field, has 
any significant effect upon probable teaching success. 





Conclusions 





The correlation between the pre-service over-all eval- 
uations of teacher success and the follow-up over-all 
ratings was quite low. The predictive value of these rat- 
ings was limited. The data here would indicate that the 
pre-service ratings were only somewhat better than a 
guess. 

The items upon which prospective teachers were rated 
at the pre-service level were not significant as predictors 
of teacher success. One of these items correlated sig- 
nificantly with the established criteria for teacher success. 

The data presented in this study seemed to indicate 
that administrators do rate somewhat differently by means 
of the personal interview in comparison to the mailed 
check list type of rating. 

The data concerning job assignment were limited and 
the findings cannot be regarded as conclusive. However, 
the data seemed to indicate that job assignment was not 
a great factor in teacher success. Teachers assigned to 
work only in their major field appear to have a slightly 
better chance to succeed. 

There appeared to be great differences between ratings 
made by pre-service and in-service personnel. Despite 
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this all correlations were low and many item correlations 
were negative. 

There were considerable differences of opinion between 
pre-service and in-service raters as to what was being 
rated as well as differences in interpretation of items on 
the rating scale. This lack of understanding and of uni- 
formity in interpretations on the part of the various raters 
was quite evident throughout this study. 
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A MANUAL IN PUBLIC RELATIONS FOR THE 
ADMINISTRATORS IN THE NORFOLK PUBLIC 
SCHOOLS, NORFOLK, VIRGINIA. 

[with THE MANUAL as Part II.] 


(L. C. Card No. Mic 60-3776) 


Sam Ward Ray, Jr., Ed.D. 
New York University, 1960 





The purpose of this study was to formulate a manual 
in public relations for the administrators in the Norfolk 
Public Schools, Norfolk, Virginia. The study identified 
the present practices in public relations in the Norfolk 
Public Schools, determined the media and techniques that 
seemed to have impiications for a public relations pro- 
gram, formulated guiding principles for the administration 
of a public relations program, and finally, formulated a 
manual which, if used by the administrators in the Norfolk 
Public Schools, may help provide an effective guidepost 
for establishing a two-way communication between the 
public and the educators. 

The study was undertaken because the investigator, 
through his experience in working with the lay public, be- 
came vitally concerned that a large segment of the citi- 
zenry showed an apathy toward supporting public education. 
Since some consider public education to be under attack 
in many sections of the country, it was the investigator’s 
opinion that the Norfolk administrators were in need of a 
guide that would give them direction in informing the 
public as to how the schools are meeting the individual 
needs of the children. 

To determine what the administrators were doing to 
keep the public informed about the school program, the 
investigator formulated an opinionnaire that was sent to 
the sixty-one principals in the Norfolk Public Schools. 
This investigation resulted in the identification of the 
present practices in public relations being carried out by 
the principals of the sixty-one public schools. 

To determine the media and techniques that were ap- 
plicable to a public relations program, the literature was 
first searched for criteria which were used as a basis for 
the selection of media and techniques that were also taken 
from the literature. A jury of experienced educators were 
asked to comment on the accuracy of the criteria and their 
application to the selected media and techniques. They 
were also asked to approve or reject the media and tech- 
niques. This process tended to give validity to the criteria. 

The investigator established guiding principles for the 
development and administration of a school public rela- 
tions program, drawing heavily on the research already 
completed and through a search of the literature. As each 





principle was developed it was documented, and its validity 
and applicability were reviewed by a competent jury. 

Finally, the investigator formulated a manual in public 
relations for the administrators in the Norfolk Public 
Schools. This manual points up the idea that the public and 
educators have one common purpose in public education 
and that is to develop an educational program that will 
advance the welfare of all children attending the Norfolk 
Public Schools. 
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The University of Nebraska Teachers College, 1960 


Adviser: Galen Saylor, Ph.D. 


Statement of the Problem 


The purpose of the study is to evaluate certain aspects 
of education for pupils attending secondary school under 
the 6-3-3 type of educational organization as compared 
with those attending secondary school under the 6-6 type 
of organization. 


Procedures 





A review of the literature was made to determine the 
historical background of the three-year and six-year sec- 
ondary schools, advantages and disadvantages of these 
schools, and previous research which had implications 
for this study. 

Scores on the California Reading Achievement Tests 
and Iowa State Tests of Educational Development were 
obtained on 1,010 ninth grade pupils in the two types of 
schools. The t-test was applied to the results of these 
two tests to determine any statistically significant differ- 
ences between the two groups of pupils. 

Opinionnaires were developed to discover opinions on 
various aspects of the educational program availabie to 
pupils in the two types of school organization. These 
opinionnaires were given to all ninth grade pupils, their 
parents, and their teachers. Opinionnaires were returned 
by 1,084 (90 per cent) ninth grade pupils, by 781 (65 per 
cent) parents, and by 159 (93 per cent) teachers of pupils 
in grades 7, 8, and 9. The Leslie modification of the chi- 
square technique was used to determine whether or not 
responses differed significantly according to type of 
school organization. 


Findings 


1. Academic and reading achievement of ninth grade 
pupils did not differ significantly between the groups of 
pupils enrolled in the two types of schools. 

2. Parents, pupils, and teachers in both types of or- 
ganization preferred the junior high school organization 
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for pupils in grades 7-8-9. Pupils indicated they would 
have more fun and more privileges in the junior high 
school. Teachers felt the morale of these pupils would be 
better in the separate school. 

3. Pupils in the junior high schools felt that they were 
an important part of their school to a greater extent than 
did ninth grade pupils in the combined schools, but ninth 
grade pupils in the combined schools expressed more 
pride in their schools. 

4. No significant difference in favor of either type of 
organization was found in the opinions of all three groups 
about the academic offerings and music activities of the 
schools. 

5. Little difference was found in pupils’ opinions re- 
garding access to the school library. Teachers in the 
combined schools stated that the younger pupils were 
“sometimes” prevented from using the library due to use 
by the older students. 

6. Greater satisfaction was found in the separate 
junior high schools with the amount of individual help 
given to pupils, student council actions, the amount of 
pupil participation in school activities, the number of 
sports activities, social functions, assembly programs, 
and opportunities to develop leadership. More club activi- 
ties were desired in both types of schools. 

7. Teachers in the junior high schools had greater 
preference for teaching in the separate school (64.8 per 
cent) than did teachers in the combined schools (17.6 per 
cent), but 35.3 per cent of this latter group preferred to 
teach in a senior high school. 


Conclusions and Recommendations 





Although neither type of school is superior in terms of 
achievement of pupils, the separate junior high school is 
preferred by pupils, parents, and teachers as the best 
type to serve the needs of pupils in grades 7-8-9. Little 
criticism, however, was found of the combined junior- 
senior high school organization. 

School systems are urged to provide separate junior 
high schools for children in grades 7-8-9; however, small 
communities should provide opportunities for these chil- 
dren in a combined junior-senior high school organization. 

In both types of schools, provision should be made for 
more individual help for pupils, increased participation in 
varied club activities, and use of the library. 

Increased attention in the combined schools must be 
given to provide equal use of school facilities for all stu- 
dents, increased participation in a wider variety of school 
activities, and greater opportunities for developing leader- 
ship for pupils in grades 7-8-9. 
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The purpose of this study was to discover the pre- 
ferred and current practices of Pennsylvania’s chief 
school administrators in utilizing lay participation in edu- 
cational affairs. The primary source of data were re- 
sponses to a double checklist on which superintendents 
and supervising principals indicated both their preferences 
for and current usage of lay participation in dealing with 
forty-nine specific school problems. In addition to re- 
porting the results in total, the data were analyzed in 
terms of the length of service of the respondents, the type 
of school district in which the respondent served - rural, 
urban, or suburban, and whether or not the respondent 
served in any type of a consolidated school district. For 
purposes of the study, the Board of School Directors was 
not considered to be a lay group. 

Among the principal findings were the following: 

1. Approximately 58 per cent of the participants in 
the study made no current use of any type of lay participa- 
tion. 

2. Approximately 20 per cent of the respondents uti- 
lized the practice of consulting informally with key laymen 
or lay groups in the community to ascertain public feeling 
concerning a particular school matter. 

3. Approximately 10 per cent of the respondents 
formed temporary lay advisory committees to consider 
specific problems as they appeared. 

4. Approximately 2 per cent of the respondents made 
use of permanent lay committees to consider problems on 
a continuous basis. 

5. Pennsylvania’s superintendents and supervising 
principals consistently had greater preference for lay 
participation in educational affairs than they utilized in 
actual practice. 

6. Lay participation was utilized most extensively in 
matters dealing with the school’s physical facilities. 
Curriculum matters ranked second in this respect, fol- 
lowed by pupil personnel matters, finance and business 
matters, and staff personnel matters. 

7. Lay participation was utilized most extensively in 
developing public relations programs to enlist community 
backing for new building programs and in coordinating 
school plant planning with community planning. 

8. Administrators with more than ten years’ experi- 
ence were most opposed in preference to lay participation 
in education. However, administrators with less than 
five years’ service along with those having over twenty 
years’ experience made the greatest use of lay participa- 
tion. 

9. Administrators from rural districts consistently 
utilized lay participation less than did administrators 
from urban and suburban districts. There was little dif- 
ference between the practices of superintendents and 
supervising principals from urban and suburban school 
districts. 
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10. Consolidation had little over-all effect on either 

the preference for or the utilization of lay participation. 

In general, it was concluded that since lay participa- 
tion in educational affairs has received much professional 
sanction steps must be taken to translate this philosophy 
into effective action. Care must also be exercised to in- 
sure that lay participation does not become the instrument 
by which pressure groups and other self appointed elite 
force their will upon the public schools. It must always 
serve as a helpful adjunct to the democratic operation of 
the public schools. 
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OPINIONS OF GOALS OF SECONDARY EDUCATION 
HELD BY PARENTS AND BY EDUCATORS 
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Monroe King Rowland, Ph.D. 
University of Michigan, 1960 


The purpose of the study was three-fold: (1) to deter- 
mine the differences in opinion between parents and the 
professional staff of the Lincoln Consolidated High School, 
Ypsilanti, Michigan, concerning the goals of secondary 
education; (2) to determine the relationship of selected 
demographic variables to significant differences of opin- 
ion about the goals of secondary education; and (3) to dem- 
onstrate a relatively simple, yet valid, method of securing 
opinions about the goals of secondary education—a method 
that could be used by school administrators. 

Data for the study were obtained by the survey method. 
A questionnaire, containing both open and closed questions, 
was developed, pretested, and modified. A probability 
sample of parents of high school students, as well as all 
the educators of the high school, was interviewed by 
trained interviewers. The completed interviews were 
coded and punched into IBM cards. Data were processed 
at the University of Michigan’s Statistical Laboratory and 
its Computing Center. The chi-square statistic was used 
to determine the significance of the differences of opinion. 


The data showed: 


1. Substantial agreement, as a whole, between parents 
and educators in most goal areas. 


2. No difference in the amount of disagreement be- 
tween parental sub-publics and educators in the 
four areas of behavioral competence: intellectual 
growth, cultural integration and orientation, health, 
and economic competence. 


3. Significant differences (more often statistical than 
substantive) in opinion between some of the sub- 
publics and educators in goals defined as “small 
group skills” and “large group skills” as opposed 
to goals of “self-realization.” 


4. No disagreement between parental sub-publics and 
educators with respect to the goals defined as 
“goals of intellectual self-realization” and “goals 
of cultural self-realization.” 


5. That, in the case of a minority of parents who 
showed strong substantive disagreement with edu- 





cators concerning the goals of secondary education, 
individuals from sub-publics displaying certain 
demographic characteristics were present in 
greater proportion than would have occurred by 
chance. 


The writer concluded that: 


1. Parental disagreement with educators concerning 
the goals of secondary education was related to 
parental classification according to a number of 
demographic variables. The demographic variables 
were: sex, race, age, number of children in high 
school, family closeness and activity, formal group 
memberships, education, occupation, religion, 
family history of American birth, ownership of real 
property, duration of residence in the community, 
size of community of terminal education, distance of 
residence from the school, ease of school accessibility, 
satisfaction with one’s own educational experiences, 
satisfaction with the educational experiences of one’s 
child, and number of contacts with the school. 


2. The rationale through which he deduced the exist- 
ence of the above relationships was sound. 


3. A well-conceived program of public relations would 
take into consideration the relationships established 
in the study. 
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The Ohio State University, 1960 


Three major problems face the supporters of the 
American public schools: increasing enrollments, increas- 
ing cost, and the most effective educational program to 
meet the needs of youth. Thus, we find the public schools 
faced with both quantitative and qualitative needs. This 
study was designed to aid in the wise decision-making 
that must be forthcoming if the best job of providing an 
adequate educational program for high-school pupils is to 
be realized. 

The study attempted to determine (1) the relationship, 
if any, of secondary-school size to cost, (2) the relation- 
ship, if any, of secondary-school size to certain program 
effectiveness factors; (3) the effect of selected community 
characteristics on the size-factor relationships, and 
(4) an optimal school-size range for three- and four-year 
secondary schools in Ohio. 

Background data were obtained from previous studies 
and professional literature. Basic data were secured 
from the 1959-60 Annual Principal’s Reports available at 
the State Department of Education. Additional data were 
obtained by means of a questionnaire to the high-school 
principal of each of the 404 schools whose records were 
available for the study. Of these, a return of 352, or ap- 
proximately 89 percent, was obtained. 

The major variables selected for study were size, 
cost, and certain factors assumed to be related to 
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program effectiveness. The specific factors used in this 
study follow: 


Cost Factors 





Cost per pupil for professional staff salaries 

Cost per pupil for administrative and special service 
personnel 

Cost per pupil per unit of educational opportunity 


Pupil Factors 


Pupil-teacher ratio 

Pupil course load 

Pupils suspended from school 

Pupils considered to be troublemakers 





Teacher Factors 





Teachers with professional and permanent certification 
Temporary certificated teachers 

Teachers with a Master’s degree or beyond 

Teaching experience 

Teacher turnover 





Administrator Factors 


Semester hours in education 

Principals with a Master’s degree or beyond 
Years in the present school 

Years of professional experience 


Institutional Factors 


Breadth of educational opportunity 

Teaching aids available 

Administrative and special service personnel available 
Pupil use of the library 

Teacher salaries 





The data for each of the factors shown above were 
plotted on coordinate graph paper according to size inter- 
vals of two hundred. Except for two factors, the median, 
as a measure of central tendency, and the first and third 
quartiles, as a measure of dispersion, were calculated and 
superimposed on the plotted data to show the relationship 
of school size to each of the factors used in the study. Two 
factors--principals with Master’s degrees or beyond and 
principals with six through twenty years of experience-- 
were plotted as percents of the total for each size interval. 

The relationship of school size to certain cost and pro- 
gram effectiveness factors was tested by grouping the 
schools according to various community characteristics 
and analyzing the data in a manner similar to that de- 
scribed above. 

The findings of the study indicate, that, when all factors 
are considered, 800 to 1,200 is the size range at which 
favorable factors approach the maximum and unfavorable 
factors approach the minimum. The data also show that 
schools of fewer than 200-400 pupils are paying a premium 
for an inferior program. However, the cost and program 
advantages of a majority of the factors increase as school 
size increases to the 800-1,200 size range, after which 
little, if anything, is gained and disadvantages on most 





factors begin to appear. Therefore, it is concluded that 
the optimal size range for three- and four-year secondary 
schools in Ohio is from 800 to 1,200 pupils. 
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A THEORY OF EDUCATIONAL ADMINISTRATION 
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Chester Ralph Stroup, Ed.D. 
Rutgers University, 1960 


I, THE BACKGROUND OF THE PROBLEM 


Inadequacies in the practice of education have been 
highlighted by a barrage of criticisms since World War I. 
Direct and indirect criticisms have been leveled at current 
administrative practices. The major criticisms implied 
a gap between theory and practice. 


Il. THE GENERAL DEFINITION OF THE PROBLEM 


Generally defined, the problem this dissertation sought 
to solve was “what theories or what kind of theory is re- 
quired to unite in a logical, organic manner the conceptual- 
ization and actualization of educational administration? ” 


Ill, PROCEDURES OF THE DISSERTATION 


The nature of theory was explored and defined. Cri- 
teria were developed and substantiated by which theories 
of educational administration could be evaluated. Given 
the establishment of the criteria of an effective theory, a 
comprehensive examination of the literature was made to 
identify the major, emergent theories of educational ad- 
ministration. Three theories of administration which 
promised a solution of the problem were identified. 

They were as follows: “Administration as Problem- 
solving,” “Administration as Decision-making,” and 
“Administration as a Social Process.” 

The three theories were evaluated in light of the pre- 
viously established criteria, after which the author pre- 
sented a theory of educational administration which rec- 
ognized philosophy as having an organic relationship to 
the administrative process in general and administrative 
behavior in particular. 


IV. RESULTS OF THE DISSERTATION 


All three theories were foundto be scholarly approaches 
to theory construction, satisfying most of the previously 
established criteria and proved consonant with those cri- 
teria common to theory construction in general; however, 
all three theories failed to satisfy adequately certain cri- 
teria which dealt with the role of philosophy in a theory 
of administration. 

It thus became incumbent upon the author to develop a 
theory of educational administration which was more har- 
monious with the established criteria. 

The nature of education in America was examined in 
historical perspective. As a result, three general con- 
cepts emerged: first, the American people have always 
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looked to the American schools as a kind of repository 
for cherished beliefs and values; second, the schools have 
been looked to as a means of refining and perpetuating our 
beliefs regarding democracy as known in America, and 
third, the schools have been, and still are, faced with the 
‘problems of changing and emerging values in our society. 
These findings pointed to the logic of developing a theory 
of educational administration which respected the organic 
relationship of philosophy to theory, thus providing guides 
to achieving the over-all aims of public education. The 
inclusion of philosophy as a factor in theory construction 
was seen as valid, since philosophy as a discipline is in- 
timately concerned with values, particularly in terms of 
its axiological function; furthermore, the epistemological 
aspect of philosophy was seen as providing guides for the 
critical analysis of values. 

The author’s theory emphasized philosophy as an inte- 
gral part of the administrative process. The administra- 
tor’s philosophy was seen as a source from which his 
policies are generated; practices were then drawn from 
these policies--practices which are hypothecated as in- 
strumental to the aims consistent with the philosophy. In 
this way theory was seen as a guide and as being organ- 
ically related to practice. 

If an aim (end in view) is not achieved by the use of 
the inferred practices (means), then feedback occurs: 
e.g., if the aim is not achieved, then practices are called 
into question (the means did not lead to the desired end). 
If the practices (means) are questionable, then so may the 
policies from which practices are inferred be question- 
able. The administrator then reviews his chosen policy, 
comparing it with his accepted philosophical position to 
determine if his philosophy (beliefs) and practices (be- 
havior) are consistent. Changes may then come about in 
philosophy, policy, or practice. 


V. CONCLUSIONS OF THE DISSERTATION 


A. The dissertation substantiates the inclusion of 
philosophy in a theory of educational administration. 

B. The author’s theory is harmonious with the estab- 
lished criteria, since it provides an additional means of 
explaining the nature of educational administration and 
provides means of discovering guides to practice. The 
philosophic problems of educational administration are 
also taken into account. The theory is heuristic in that it 
generates testable hypotheses which may point the way to 
learning more about educational administration. The 
theory also has predictive power which should help the 
administrator anticipate the consequences of his behavior 
with far more accuracy than he could by chance. It is 
thus concluded to be a useful theory of educational admin- 
istration. 

C. As part of their preparatory program, administra- 
tors should be helped to see the logical relevance of theory 
to practice. Philosophy should be integrated into the main- 
stream of the preparatory program, organically uniting it 
with the knowledge and skill necessary to successful ad- 
ministration. 

The professor of educational philosophy, acting as a 
consultant to other departments, could lend a clarity of 
purpose and cohesiveness to administrative training pro- 
grams which today is all too uncommon. 
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The Purpose of the Study 


The purpose of the study was to ascertain the present 
status of educational administrator internship program in 
selected institutions engaged in this type of training for 
school administrators and to study the programs being 
offered by these selected training institutions and to deter- 
mine the stronger aspects of the programs. 


Methods Used 


Information concerning existing programs in educa- 
tional administration was obtained from responsible people 
in the department of school administration at the Univer- 
sity of Nebraska, and from the literature in the field. 

Questionnaires were sent to forty-three selected 
school administrators in Nebraska to determine their pro- 
fessional preparation and status. They were asked to ex- 
press their opinions concerning the internship type of 
training for school administrators. 

Questionnaires were sent to twenty-six universities 
and colleges. Officials of sixteen institutions responded 
with their opinions concerning the internship in educational 
administration and sixteen of the schools submitted mate- 
rial describing their programs. 

Questionnaires were sent to individuals who had ex- 
perienced the internship type of training to obtain their 
reactions to these programs and their suggestions for the 
improvement of the internship program. 

Interviews were arranged with eight of the university 
and college professors who were responsible for the in- 
ternship in educational administration in their particular 
institutions. Their suggestions for the inception and 
promulgation of the internship program in administrative 
preparatory institutions are an important part of this dis- 
sertation. 

An analysis of the responses of the program coordina- 
tors, interns, and Nebraska superintendents was made. 
The educational background of each of the interns and 
Nebraska superintendents was also analyzed. 


Conclusions and Recommendations 


1. There were many differences of opinion among the 
various colleges and universities that purported to have 
an internship in their preparatory program for training 
school administrators as to what really constitutes an 
internship in educational administration. 

2. Adequate finances in the various local school 
districts sponsoring the interns appeared to be the 
greatest deterrent to the promotion of the internship 
in school administration. Several respondents in- 
dicated they would like to have participated in the 
program, but were restricted because of budget re- 
quirements. 
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3. University and college professors need more time 
to spend on the program in the area of supervision if the 
internship is to be worthwhile. 

4. Leaders in educational administration are inter- 
ested in improving the standards of the profession and 
generally agree that the internship is one facet to imple- 
ment this desire. 

5. There was almost unanimous agreement by the re- 
spondents that the internship is a very valuable experience 
and that it should be included in the preparation program 
of the potential educational administrator. 

6. Nebraska school administrators in leadership posi- 
tions are very interested and willing to cooperate in in- 
augurating an internship program in educational adminis- 
tration in Nebraska. 

7. It is proposed that the internship be required for 
the doctor of education degree in educational administra- 
tion. 

8. Selective criteria for admittance to the intersnhip 
training program should be a cooperative effort of the 
Teachers College of the University of Nebraska and the 
Nebraska Association of School Administrators. 

9. The Teachers College of the University of Nebraska 
provides the initial impetus for the internship in educa- 
tional administration and allow adequate funds in the 
budget to allow for scholarships and assistantships to 
promising young men and women interested in preparing 
for leadership roles in educational administration. 

10. A staff member should be appointed in the depart- 
ment of school administration at the University of Nebraska 
with the designated responsibility of implementing and 
supervising an internship program. 
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THE FEASIBILITY, PRACTICALITY, AND 
ACCEPTABILITY OF COOPERATIVE ACTION 
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Robert Louis Walter, Ph.D. 
The Ohio State University, 1960 


This study is designed to test the hypothetical solution 
to an established problem. In suburban areas, schools 
are expected to provide programs of education comparable 
to those of the metropolitan core city. The relatively 
small pupil population of many of these districts frequently 
blocks this, however. 

The solution tested in this study is that cooperative 
inter-district action can provide an answer to many of 
these problems. Districts can identify those problems in 
which a small pupil population blocks adequate programs. 
Then neighboring districts, acting jointly, can plan from 
a sufficiently large pupil population base to make possible 
the establishment of full programs of education. 

Several assumptions undergird the establishment of the 
hypothetical solution. 

1. That the suburban school district is administered 
in a matrix of problems which are, to some degree, 
specific to that situation. 





2. That blocks do exist which tend to hamper the inde- 
pendent suburban school district from providing the full 
range of services which may be established as desirable 
from literature and good practice. 

3. That there are values existent in the nature of the 
independent suburban school district which argue against 
the solution of problems through either annexation to the 
core city or through the reorganization of suburban dis- 
tricts into much larger units. 

4. That existing practice and legislation relative to 
district reorganization is not readily applicable to prob- 
lems of the independent suburban school district. 

Two related movements substantiate the desirability 
of solutions of this kiud. In the United States, there is a 
movement to redefine the role of the intermediate unit of 
school administration. This is the county unit in Ohio. 
This redefinition places major emphasis upon providing 
services to member districts. In this capacity, the inter- 
mediate unit makes it possible to employ personnel, es- 
tablish material resources, and provide administration to 
accomplish goals demanding a larger pupil population 
base than exists separately in the participating districts. 

A similar trend can be cited in the field of political 
science. The concept of only three levels of government, 
federal, state, and local, is giving way. Supplementing it, 
one finds growing dependence upon special governmental 
agencies. Examples of these are park boards and port 
authorities. These represent attempts to meet needs by 
centralizing only such responsibility and authority as is 
needed to accomplish a given job. Decentralization thus 
can be retained in all other ways. This philosophy is 
manifested in the solution proposed in this study. Rela- 
tively intimate relationships of small independent sub- 
urban districts are safeguarded by providing for voluntary 
joint inter-district action for the solution of specific 
problems requiring a large population base. 

Major findings of this study can be summarized 
briefly: 

1. At present, major interest exists in joint action to 
extend the curriculum horizontally. Horizontal extensions 
as used here embrace those additions to the curriculum 
which will enable the school to broaden the experiences 
available to its present student population. 

2. Great interest also exists in proposals designated 
as those of research activities and as curriculum devel- 
opment activities. 

3. Superintendents who serve districts spending rela- 
tively large amounts per pupil and which have relatively 
small pupil populations tend especially to support pro- 
posals for joint inter-district action. 

4. When proposals relative to cooperative action in 
the areas of curriculum extensions were made, significant 
differences in the proportion of superintendents supporting 
the proposals existed as district size and district wealth 
factors were introduced. 

5. Four kinds of specialized professional persons are 
widely identified as needed additions to the staffs of these 
suburban schools. These are psychologists, physicians, 
speech-hearing therapists, and dentists or dental hygien- 
ists. Several other kinds are also sought. 
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THE PHILOSOPHIC ORIENTATION 
OF DOCTORAL STUDENTS IN 
EDUCATIONAL ADMINISTRATION 


(L. C. Card No. Mic 60-6599) 


Andrew Malcolm Weaver, Ed.D. 
The University of Tennessee, 1960 


Major Professor: Orin B. Graff 


The problem of this study was to determine whether 
there were significant differences in the educational views 
of doctoral students in educational administration and to 
attempt to identify certain factors related to these views. 

The GNC Educational Views Inventory was used to de- 
termine views about education. The Inventory classified 
philosophies into two general categories - rationalism and 
empiricism. Possible scores ranged from 72, the most 
empirical score, to 168, the most rationalistic score. 
Rationalism stresses reason as the means of gaining 
knowledge and accepts a priori knowledge. Empiricism 
stresses observation and sense-perception as the major 
means of gaining knowledge. 

Thirty-six institutions were requested to participate 
in this study and twenty-seven consented. These institu- 
tions represented public, private, and church affiliated 
institutions from all regions of the continental United 
States. There were 241 doctoral students and 101 profes- 
sors participating in the study. 

A staff member at each institution agreed to be respon- 
sible for distributing the Inventories to doctoral students 
and professors. The same individual collected the com- 
pleted Inventories and other materials and returned them 
to the investigator. The individual scores were then com- 
puted. 

The major portion of this study was concerned with de- 
termining whether mean scores of various groups were 
significantly different at the .05 and .01 levels. These 
comparisons were made between different institutions, 
groups of institutions by regions and types, and between 
doctoral students and professors. Scores were compared 
by race, sex, age, experience, religion, amount of time 
spent in residence, and other individual characteristics. 

An item analysis was completed on the twenty-five high 
scores and the twenty-five low scores to further establish 
the validity of the individual statements. 

The findings of this study showed that scores by insti- 
tutional groups were significantly different in some cases 
at both the .05 and .01 levels and in some cases at the 
.05 level only, while in some comparisons there were no 
differences of significance. 

There was a significant difference between the scores 
of professors and doctoral students in the South and be- 
tween the scores of all professors and all doctoral stu- 
dents at both the .05 and .01 levels. 

The scores of doctoral students in the South were sig- 
nificantly different from those of all other regions at the 
.05 level and from two regions at the .01 level. Scores of 
students from other regions were not significantly differ- 
ent except for the Midwest and the East at the .05 level. 

There were significant differences between scores of 
groups who had attended different types of institutions. 
Those students attending church affiliated institutions on 
the doctoral level made mean scores which were signifi- 
cantly higher at both the .05 and .01 levels than those in 





the public and private categories. Students who attended 
public institutions at all three levels of work consistently 
made lower scores than those who had attended private 
and church affiliated institutions. 

Southern professors had a mean score significantly 
lower than those for the professors of all other regions 
except the East. Scores of professors from other regions 
were not significantly different. 

There were no significant differences in the scores of 
the beginning and advanced doctoral students and among 
doctoral students classified by race. 

Some differences of significance existed among the 
different age groups. The scores between the thirty to 
thirty-nine age group and the forty to forty-nine age group 
were significantly different at the .05 level. There were 
no differences of significance between any of the other 
age groups. 

Differences of significance existed among the cate- 
gories by number of years experience. The zero to five 
years experience group was significantly different from 
the sixteen to twenty years experience group and the 
twenty-one to twenty-five years experience group at the 
.05 level. 

Catholic students, as a group, had scores significantly 
higher than those of any of the other religious groups. 
Other religious groups were not significantly different 
at either the .05 or .01 levels. 
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I, THE PROBLEM 


The purpose of this study was fourfold: (1) to deter- 
mine the self-expressed needs of chairmen of boards of 
education in Georgia, (2) to determine the needs of board 
chairmen as expressed by the superintendents of schools, 
(3) to determine the extent of agreement or disagreement 
between the self-expressed needs of board chairmen and 
the needs as expressed by the superintendents, (4) to de- 
termine the relationship between the self-expressed needs 
of board chairmen and the following factors: (a) age of 
chairmen, (b) educational level of chairmen, (c) years of 
service on board by the chairmen, (d) method of attaining 
board membership. 

A review of related literature had revealed the im- 
portance of the role played by board members in the over- 
all quality of education being attained in the public schools. 
In order to assure more competent leadership on the 
policy-making level, it was deemed necessary to have 
school board members who were well oriented to the 
problems and functions of our schools. Assuming that 
not all board members have all of the desirable compe- 
tencies, it was necessary that the needs which bear upon 
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their responsibilities be identified. This study represents 
an attempt to determine some of these needs. 


II. PROCEDURES USED 


The following procedures were carried out in this 
study: 


1. A review of related literature and recent re- 
search was made. 


2. A personal information data sheet was prepared. 


3. An instrument for determining the in-service 
needs of board chairmen was prepared and sub- 
mitted to a jury of experts in the field of school 
administration for their recommendations. 

The instrument was revised accordingly. 


4. The instrument was submitted to a trial run 
using a sample of the publics that were used in 
the study. 


5. The instrument was submitted to each system 
board chairman and superintendent in Georgia, 
both county and independent systems. 


6. All data were tabulated and analyzed to ascer- 
tain the answers to the previously stated pur- 
poses of this study. 


Il, FINDINGS 
The major findings of this study were: 


1. The chairmen expressed a degree of “some felt 
need” for in-service help on the instrument as 
a whole. 


2. The two areas in which the greatest need was 
felt by chairmen were (1) Area IV--“The 
School Board and the Educational Program,” 
(2) Area IX--“The Board and Broad Issues.” 
These areas emphasized evaluation of school 
programs and broad issues such as mass, 
compulsory, education; changing federal policies 
toward education. 























3. The superintendents expressed the needs of 
chairmen to be significantly less than the chair- 
men’s self-expressed needs. However, there 
were significant correlation at the .01 level be- 
tween the two respondent groups. 


4. There were no significant relationships between 
the (1) educational level of board chairmen, 
(2) length of time served as board member, and 
(3) method of obtaining board membership and 
the self-expressed needs of chairmen. 


5. The age of chairmen under seventy had no sig- 
nificant relationship with the self-expressed 


needs; however, those chairmen over seventy 
expressed significantly less need for in-service 
help. 


lil. IMPLICATIONS 


The implications of this study indicated that board 
chairmen are deeply interested in schools. The high per 
cent of responding chairmen, over 60 per cent, showed 
that they are willing to cooperate when the purposes are 
for the betterment of the schools. 

The results of this study suggest that one of the quick- 
est means by which all board members could be assisted 
in performing better their functions would be by the pub- 
lication and subsequent widespread use of a School Board 
Manual for Georgia. 











The writer also feels that a highly developed in-service 
program for superintendents is the best means by which 
to meet the needs of board members. Research shows 
that the superintendents are the primary source from 
which board members receive information. Therefore, 
the superintendents would be the logical persons to train 
in ways to better meet the needs of board members for 
economical and practical reasons. 
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The purpose of this study was to identify some rela- 
tionships between per capita income and mean annual sal- 
aries of teachers in the United States. A basic assumption 
was that per capita income is a good index of the fiscal 
capacity of a state and therefore indicative of the ability 
of the citizens of a state to pay the salaries of public 
school teachers. 

An effort was made to determine whether per capita 
income has been a valid predictor of mean annual sal- 
aries of public school teachers in each of forty-eight 
states. This relationship was investigated by correlating 
the two variables in question for each of forty-eight 
states, and for each of fourteen years during the period 
1929-1956. Mean annual salaries of teachers were then 
predicted for each state by the regression of mean annual 
salaries of teachers upon per capita income. 

A ratio of mean annual salaries of teachers and per 
capita income was calculated for each state for each of 
the fourteen alternate years of the twenty-seven year 
period of the study. These ratios were then compared in 
order to determine whether significant differences had 
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existed when these ratios were compared from year to 
year, and from state to state. The ratios of states with 
high per capita income were compared with the ratios of 
states with low per capita income in order to determine 
whether significant differences have existed between 

these ratios when per capita income was itself a dimen- 
sion of comparison. These ratios were also plotted 
graphically in order to identify deviant fluctuation patterns 
and also patterns which seemed to be typical of all states. 


Findings of the Study 


The relationship of mean annual salaries of teachers 
and per capita income showed a high correlation of these 
two variables for each state with the median coefficient 
of correlation being above .95. There were slightly 
higher coefficients for states of the South and West. 
There was greater variability among the coefficients of 
correlation according to years than according to states. 
Significant correlations were obtained for each of the 
fourteen years, however, with the median coefficient being 
above .87. There were higher coefficients for the years 
of the first half of the period. It was concluded that per 
capita income has been a valid predictor of mean annual 
salaries of public school teachers in each of forty-eight 
states. 

There was a significant difference between the ratios 
of mean annual salaries of teachers and per capita in- 
come from year to year. There was a significant differ- 
ence between the ratios of mean annual salaries of 
teachers and per capita income from state to state. Low 
per capita income states had slightly higher ratios than 
did high per capita income states. This was not, however, 
a statistically significant difference. 

The pattern of fluctuation of the ratios of mean annual 
salaries of teachers and per capita income was very sim- 
ilar for all states with high ratios during the 1930-1940 
decade, generally lower ratios during the 1940-1950 
decade, and generally rising ratios during the part of the 
1950-1960 decade included in the study. 
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The major concerns of this study were the establish- 
ment of criteria for community college districting in 
Ohio, zoning the state into a series of community college 
districts, and determining the appropriateness of the 
suggested districts through an opinionnaire poll of se- 
lected superintendents in each area. 

Districting criteria were determined after an exam- 
ination of the returns from a questionnaire sent to 149 
junior college experts throughout the United States. The 
items in the questionnaire covered such factors as the 
necessary number of potential community college students, 
optimal traveling distance to and from a community col- 
lege center, necessary tax duplicate, and minimum popu- 
lation for district establishment. 

The criteria thus determined were then applied to the 
physical and financial resources in each of Ohio’s coun- 
ties. This afforded a basis for dividing the state into 
thirty-six community college districts. There were es- 
tablished along county lines, and a complete summary of 
school-age population, tax valuation, total population, and 
potential community college enrollment is provided for 
each district. 

A procedure attendant upon the zoning of Ohio into 
community college districts was the polling of superin- 
tendents, through an opinionnaire, regarding the appropri- 
ateness of proposed district boundaries and suggested in- 
stitution centers. The greatest single deterrent cited by 
the superintendents was the added financial burden that 
would result from tax increases due to community college 
establishment. In addition to this, many superintendents 
demonstrated a lack of understanding regarding the pro- 
gram and purposes of a community institution. 

In conclusion, the study cites the passage of enabling 
legislation as a first stop in pursuing the development of 
a community college program in Ohio. Such legislation 
should also provide for a permanent commission on edu- 
cation beyond the high school to study Ohio’s growing 
problem of providing the facilities to meet the demand for 
higher education throughout the state. 
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EDUCATION, HISTORY 


FIRST HUNDRED YEARS 
OF ENGINEERING EDUCATION IN 
THE UNITED STATES 
(1807-1907) 


(L. C. Card No. Mic 60-5347) 


James Gregory McGivern, Ed.D. 
Washington State University, 1960 


Supervisor: Dr. William Crawford 


The study is a chronological development of engineering 
education in the United States as a result of the cultural, 
industrial, educational, political and professional pressures 
up to the year 1907. The developments are presented 
within the framework of the times studied and are not spe- 
cifically related to present practices in engineering educa- 
tion. The purpose of the study may be considered as 
seeking answers to the following specific questions: 


1. What are the origins of the American engineering 
school? 


2. What was the effect of the traditional classical 
college on the development and final status of 
American engineering schools? 


3. How were the establishment and existence of Ameri- 
can Engineering schools dependent upon initial 
leadership and local support ? 


4. How did the growth of the engineering school relate 
to the industrial needs of the society? 


5. How many different types of engineering schools 
developed? 


6. How did the establishment and control of engineering 
education differ from that of the professions of law 
and medicine ? 


7. What was the evolution of the engineering curriculum 
up to 1907? 


8. How have the professional societies paralleled the 
growth of the engineering schools? 


9. What effect did the “Morrill Act” have on the growth 
of American engineering education? 


10. What relation existed between the growth of Ameri- 
can public education and American engineering 
education ? 


The body of the thesis is divided into six time periods 
with each possessing a particular characteristic, important 
in the evolutionary development of the subject. The conclu- 
sions are related to the initial questions posed in the intro- 
duction and may be summarized as follows: 


1. The origins of American engineering schools may 
be found in the practices of European technical 
schools that were adapted to meet new American 
conditions and needs. 


2. Thus while the traditional colleges were in the be- 
ginning hostile to engineering education, they in the 
end set the pattern for entrance requirements and 
for the four year undergraduate course. 





3. The establishment and operation of American engi- 
neering schools was not accomplished by local 
support in the sense of using local tax money or a 
large number of small donations. 


4. Engineering schools were basically teaching insti- 
tutions, turning out potential engineers whose 
numbers were sufficient by 1907 to meet the needs 
of the time. 


5. Practically all the schools offered a more or less 
uniform curriculum in the four basic professional 
divisions of engineering. 


6. There were civil engineering graduates before an 
A.S.C.E. was established, mining engineering gradu- 
ates before the A.I.M.E., mechanical before the 
A.S.M.E., and electrical before the A.I.E.E. 


7. The curriculum changed from 8 percent of profes- 
sional subject matter in 1870 to 36 percent in 1907. 


8. The Morrill Act although creating new Schools did 
little to mold the distinctive form and character 
assumed by engineering education. 


9. Because the public high school was basically an 
urban institution the land-grant colleges had diffi- 
culty obtaining qualified students from the agricul- 
tural areas. 
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The purpose of this study was to compare the effective- 
ness of isometric and isotonic methods of exercise, when 
performed at different frequencies per week, in the im- 
provement of muscle strength performance. 

Six experimental groups consisting of fifteen subjects 
each were used in this study. Three experimental groups 
used isometric exercises and three experimental groups 
used isotonic exercises. One experimental group from 
each method group exercised five days a week; another 
two groups exercised three days a week; and a third set 
of two groups exercised two days a week. 

Ninety male students enrolled in physical education 
activity classes at Louisiana State University were used 
as subjects. 

The isometric training program of the three isometric 
groups consisted of one maximum static contraction, held 
for six seconds on the testing apparatus. In addition to 
the isometric training program, the isometric groups 
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participated in their regular physical education activity 
classes. 

The experimental exercise selected for the three iso- 
tonic groups was full-knee bends with a plate-loaded bar- 
bell resting across the shoulders. A resistance was se- 
lected for this exercise that would permit a maximum of 
five executions. Three sets of exercise bouts were used, 
with a three-minute rest period between sets. In addition 
to the weight training exercises, the isotonic groups per- 
formed the same isometric exercises as did the isometric 
groups. The subjects were tested for maximum strength 
at each training session. 

The difference between the initial and final strength 
tests was used to determine the effects of the six training 
programs. 

Within the limitations of this study, the following 
findings were reported: 


1. Significant improvements in muscle strength per- 
formance may be achieved through the use of 


isometric methods of exercise. 


2. The addition of isotonic exercises to a “one maxi- 
mum isometric contraction” exercise program 
does not significantly affect the amount of strength 
improvement obtained through the use of isometric 
exercises alone. 


3. There is no significant difference in the amount of 
strength acquired through exercises performed 
five days a week and the amount of strength ac- 
quired through exercises performed three days 
a week, 


4. The amount of strength acquired through exercises 
performed five days a week and three days a week 
is significantly greater than the amount of strength 
acquired through exercises performed two days a 
week. 
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The purpose of this study was to determine the effect 
of age, and the intensity and frequency of various training 
schedules on running performance. The distance the 
subject ran in one minute was considered as his running 
performance. The intensity of his training schedule was 
either one or three runs during the class period; the 
frequency of training periods either three or five days per 
week; and two different age levels were under consideration. 

The investigator used 242 male physical education stu- 
dents attending Bolton High School of Alexandria, Louisiana 
for the subjects of his test. All subjects were of random 
selection, with age being held as a constant factor. One age 





class was comprised of 134 to 153 year old students; 
the second age class of 154 to 173 year old students. 

Eight groups, of twenty-four students each, participated 
in running performances under different types of training 
schedules. An additional two groups were classified as 
control groups and participated in regular physical educa- 
tion classes during the testing period. The control groups 
were measured only at the beginning and end of the study. 
Each week, measurements were recorded of the distance 
covered by the subjects to indicate trends of running 
performances. 

The eight training schedule groups involved in the study 
were varied as to age, and the intensity and frequency of 
training schedules, in the following manner: 








Intensity Frequency 

Group ae of run of run 
I. 133to15} years 3 runs daily 5 days per week 
I. 133to15}years i1rundaily 5 days per week 
Il. 133to15i years 3runs daily 3 days per week 
IV. 133to15} years 1rundaily 3 days per week 
V. 153to17} years 3 runs daily 5 days per week 
VI. 153to17} years 1rundaily 5 days per week 
VO. 153to174 years 3runs daily 3 days per week 
VII. 155to17} years 1rundaily 3 days per week 





The statistical design used to analyze the outcomes of 
this study was a three factorial analysis of variance. 
The results of the investigation were: 


1. Six of the training groups had a statistically signifi- 
cant mean gain of over seventeen yards, and two 
groups had a statistically significant mean gain 
of over twelve yards on their running perform- 
ances. 


2. There was a significant difference between the mean 
gain of running performances between the two 
control groups and the eight training groups in 
favor of the training groups. 


3. There was a significant difference between the mean 
gains of the three-day-per-week, single-run-daily 
training group and the remaining six training 
groups in favor of the remaining groups. 


4. The F-ratio of the interaction effect of the intensity- 
frequency variables was statistically significant 
at the 5% level. 


From the results of the investigation, the following 
conclusions can be drawn: 


1. A single one-minute run five days per week results 
in as much improvement in running performance 
as three one-minute runs, five days per week. 


2. The 133 to 154 year old student can improve his 
running performance as much as the 154 to 173 
year old student. 


3. Running performances can be improved equally as 
well by a three day per week practice schedule, 
as a five day per week practice schedule, if three 
runs are executed during each practice session. 


4. If a single one-minute run is used at each practice 
session, the frequency of workouts must be ona 
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five day per week basis for maximum improve- 
ment in running performances. 
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Problem 

The investigation of curiosity in children has remained 
at an anecdotal level of analysis because its study has ap- 
peared unamenable to an experimental attack. Recently, 
however, comparative psychologists in studying the problem 
of exploratory behavior have offered two significant con- 
tributions: (a) data promising to shed light on human 
curiosity; (b) amelioration of techniques which has reached 
those interested mainly in child behavior. 

General purposes. The objectives of this study were 
(a) to investigate exploratory behavior in children; 
and (b) to accomplish this using a method permitting both 
a systematic and quantitative analysis. An operant tech- 
nique of the sort ascribed to by Skinner seemed worthwhile 
and feasible for investigating the problem. 

Two hypotheses pertaining to the following contingencies 
were investigated coincidentally: strength and maintenance 
of behavior as related to (a) amount of stimulus change for 
(b) children of different intelligence levels. Frequency of 
button pressing per time-unit (rate) was regarded as the 
index of response strength; whereas the difference between 
first and second-half rates (difference-score) was the 
measure of response maintenance. An extinction proce- 
dure for measuring behavior strength was also investigated. 








Method 

Sixty primary school children served as Ss. They were 
matched according to IQ, divided at the Mdn into high and 
low IQ groups, and assigned randomly to the experimental 
conditions. 

Colored (animal) slides were selected and presented 
randomly for these stimulus conditions, each having a 
different degree of picture change: condition I (“high”): 
34 different pictures, no repetition; condition II (“mod- 
erate”): 18 different pictures, each repeated once; 
condition III (“low”): 3 different pictures becoming in- 
creasingly repetitious in time. 

Basic requirements for the appearance of operant be- 
havior were fulfilled: push-button, counter, projector, 
control equipment, VI 30 schedule, stopwatch, laboratory. 

The experiment was framed for Ss as a “guessing- 
game” of seeing pictures. Following brief training to 
insure uniform base-line performance, Ss underwent with- 
out interruption the experimental conditions (20') and 
extinction period (4'). The reinforcing interval was 4". 











Results 

Only results from experimental conditions were re- 
ported. Extinction data showed negligible differences. 

A complex analysis of variance was first performed 
on rate scores. Because there was initially great vari- 
ability among experimental groups in frequency of press- 
ing, this analysis failed to reveal significant differences 
among conditions. It was decided to modify the use of rate 
scores and to employ difference-scores in order to adjust 
for initial discrepancies by eliminating variability attrib- 
utable solely to individual differences. Subsequent tests 
were therefore applied to difference-scores. 

An analysis of variance of difference-scores revealed 
highly significant differences among conditions indicating 
that the latter had a differential effect on maintenance of 
response strength. For all Ss, all M_s fell in the pre- 
dicted direction. Those meeting the test of significance 
at the .01 point (one-tailed t) were for conditions: 

I-I, II-Ill. For IQ groups, there was a finding of special 
interest. For high IQs, high (I) and moderate (II) stimulus 
changes had a distinguishable (near .05) effect on main- 
tenance of behavior, whereas for low IQs only a negligible 
(chance) effect was observed. 

These results were discussed in terms of the experi- 
mental literature. 











Conclusions 

1. Ss generally demonstrated: (a) relatively steady 
rise in response strength when behavior led to high envi- 
ronmental change (I); (b) an early decline in strength of 
behavior when responses produced pictures having low 
change (III); (c) relatively constant over-all performance 
when behavior led to moderate picture change (II). 

2. Analyzed in terms of IQ groups, these data revealed 
that: (a) children of higher intelligence required more 
picture change to maintain high performance strength; 
whereas (b) exploration in children of lower intelligence 
could be sustained at a comparable level of strength with 
less environmental change. 

3. Extinction procedures to measure behavior strength 
in children need to be specifically designed to cope with 
behavior indigenous to that population; presently, sources 
of variance not under E’s control are apt to limit the 
precision with which the method can be used. 

4. The feasibility of the technique employed in this 
experiment suggests that other fundamental problems of 
importance to genetic and educational psychology can be 
subjected to a systematic, quantitative analysis, an ap- 
proach which has contributed so much to other branches 
of psychology. 
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EFFECTS OF NONPROMOTION 
ON READING ACHIEVEMENT AND 
BEHAVIOR PROBLEM TENDENCIES 

IN THE PRIMARY GRADES 


(L. C. Card No. Mic 60-6839) 


Florence Fitzgerald Boesel, Ph.D. 
University of Michigan, 1960 


This study was undertaken for the purpose of deter- 
mining the possible effects of promotion and of nonpro- 
motion on reading achievement and on behavior problem 
tendencies at the first-grade level in school. An inves- 
tigation of this problem is important because the highest 
percentage of nonpromotion occurs in the first grade, and 
because knowledge of the nature and permanence of the 
effects of this experience on later learning and behavior 
should be useful in the school guidance program. 

Two groups of forty-three children each, in the public 
schools of Toledo, Ohio, were selected from among the 
cases of doubtful promotions, according to teachers’ judg- 
ments, at the end of one year in first grade. One group 
had been promoted; the other had not been promoted. 

The groups were matched by pairs on the basis of sex, 
age, and I.Q., and separate subgroups were set up; 
boys-girls, lower I.Q.-higher I.Q., and younger-older, and 
also on the basis of specially selected reading matches. 
The reading progress and behavioral adjustment of these 
groups were followed through the three years of the pri- 
mary period by means of periodic reading tests and be- 
havior ratings. The study was supplemented by analyses 
of information gained from kindergarten and health records, 
growth measurements, personal interviews, and socio- 
metric choice techniques. 

Results indicated that repetition of the first grade 
tended to increase already existing differences between 
promoted and nonpromoted groups in both reading and 
behavior. During the following year, however, the differ- 
ences tended to decrease and the groups generally resumed 
the same relative positions as in the beginning. Problem 
behavior tendencies increased slightly more during the two 
years of the study under conditions of regular promotion 
than under delayed promotion. Various subgroup compari- 
sons showed that younger groups and lower I.Q. groups 
appeared to profit more from nonpromotion than did the 
older groups and higher I.Q. groups. Attitudes toward 
school and toward reading were substantially the same in 
both groups. Popularity and social confidence were not 
adversely affected by nonpromotion. 

Since the progress of the two groups was similar, it 
may be inferred that children display strong persistence 
in developing in accordance with natural growth rates and 
patterns in both reading and behavior, and to register 
strong resistances in the form of decreased learning 
and/or increased behavior-problem tendencies to unsuit- 
able promotions or nonpromotions. Positive effects of 
promotion as well as negative effects of nonpromotion 
showed little tendency to endure beyond the year. On the 
basis of group means and under conditions maintaining in 
the school system studied, the implications for educational 
procedure seem to be that promotion or nonpromotion 
makes little difference with the progress pupils make. 
Children might well be assigned to grades, not on the basis 
of any concept of grade failure, but rather, in accordance 





with the degree to which the school is prepared to deal 
with the individual handicaps and growth differences of 
its pupils. Microfilm $2.75; Xerox $7.60. 164 pages. 


A COMPARISON OF YOUNG BRAIN-INJURED 
AND MONGOLIAN MENTALLY DEFECTIVE 
CHILDREN ON PERCEPTION, THINKING, 
AND BEHAVIOR. 


(L. C. Card No. Mic 60-6852) 


Thomas William Coleman, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study was to discover differences 
in perception, thinking, and behavior in young mongolian 
and brain-injured young severely retarded children. 
Comparisons and differences such as might be found are 
important for accurate psychological diagnosis and sub- 
sequent educational care and treatment of these types of 
mental retardation. 

Part I of the study presents a history of pertinent 
writings on brain-injury in the related fields of medicine, 
psychology, and education. Current theories and methods 
are discussed and the direction of present trends in the 
area of brain-injury is defined. Part II of the study pre- 
sents the hypothesis that exogenous (brain-injured) be- 
havior, previously discriminated by Dr. Alfred A. Strauss 
and his associates, is found, in the absence of brain-injury, 
in other types of mental deficiency and also in children 
who are younger, and who are more severely defective than 
those tested in his original experiments. The hypothesis 
results from concern over the degree of unjustified gen- 
eralization from earlier studies. 

Two groups, one consisting of fifteen brain-injured and 
the other consisting of fifteen mongolian children, were 
used. The mean C. A. was 9-9, mean I.Q. 40.5 for the 
mongolians and the mean C. A. was 10-3 and mean I.Q. 43 
for the brain-injured. A series of tests was administered 
to the two groups: a marble board test, tachistoscopic 
test, object sorting test and picture object test. The Diag- 
nostic Behavior Rating Scale of Personality in Mentally 
Deficient Children, to evaluate behavior, was filled out by 
parents and teachers. 

The results indicate: 

1. Brain-injured mentally defective and mongolian 
children tend toward incoherency in visual-motor percep- 
tion. The incoherency seems little related to inability to 
comprehend the design. 

2. Both groups indicate an equal proficiency in cor- 
rectly identifying visual designs presented tachistoscopi- 
cally and avoiding contamination from ambiguous stimuli. 

3. Both groups fail to use common principles of form, 
color, and integral function in grouping otherwise unre- 
lated objects. Mongolians tend to give more imaginary 
explanations for their combinations. 

4. Brain-injured children make far-fetched choices 
and give fantastic explanations and mongolians make un- 
common choices but give realistic explanations for relating 
objects to pictures. 

5. On personality parents and teachers of mongolians 
and brain-injured describe both groups as sociable, 
belonging, acceptable, and attractive. The brain-injured 
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are, additionally, described as fluctuating, impatient, tem- 
peramental, neat, distractible, and as followers. 

The general results of the study indicate that various 
etiological groups of mental deficiency might be more 
accurately considered on the basis of the unique character- 
istics of individuals instead of depending solely on any 
general characteristics assumed to be typical of an entire 
group. The evidence in the study of similarities as well 
as differences between etiological groups makes diagnosis 
and predictions of achievement and behavior of mentally 
retarded children, irrespective of the cause of the mental 
defect, much more a matter of individual clinical assess- 
ment than has been previously recognized. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


PUPIL DEVELOPMENT IN 
A RAPID LEARNER PROGRAM 


(L. C. Card No. Mic 60-5562) 


Gerald Elmer Gage, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Dr. Warren R. Baller, Ph.D. 


The purpose of this study was to evaluate a program 
involving partial segregation of gifted students upon various 
aspects of educational and social development. The study 
consisted of an evaluation of certain objectives of the 
Rapid Learner Program (RLP) conducted in the Lincoln, 
Nebraska public schools. These objectives concerned 
achievement, school adjustment, personal and social ad- 
justment, and ability to write creatively. 

Seventh and eighth grade students composed the groups 
for investigating achievement. Other aspects of the study 
were done with students in the fifth and sixth grades. 
These groups were designated: 1) RL,, those who were or 
had been in the RLP; 2) RL,, those who were attending or 
had attended non-RLP schools but were comparable in 
ability to the RL,; 3) N,, those who were or had been in 
RLP schools but had never participated in the RLP; and 
4) N., students comparable to the N, who were or had been 
in non-RLP schools. 


Methods and Measurements 


All data were processed by analysis of covariance. 

In the study of achievement reading, language, and arith- 
metic scores from the California Achievement Tests ad- 
ministered at the end of the school year were used as 
criterion variables. Appropriate scores from the CAT 
administered at the first of the year, plus IQ and socio- 
economic status served as control variables. 

In the study of school adjustment the SRA-Junior 
Inventory section, “Me and My School,” was used to obtain 
the criterion scores. The sections “About Myself” 
and “Getting Along With Other People” were used to 
measure personal and social adjustment. Also used were 
a Student Rating Scale (ratings by teachers), and a 
Friendship Rating Scale (inter-ratings by classmates). 
Controls were IQ, socio-economic status, and reading 
grade placement. 





Results and Conclusions 


N,, students surpassed N;, students in the rate of 
achievement in reading and language. RL, students ex- 
ceeded RL, students in rate of achievement in language 
and arithmetic. 

students exceeded N, students in school adjustment. 
The SRS indicated that the same group ranked higher in 
personal and social adjustment. RL, exceeded RL, on the 
FRS when rated by their respective classmates. 

The last item of the FRS was used to indicate accept- 
ance and rejection, RL, exceeded RL, when rated by RL, 
and RL, students respectively. They were also higher 
when rated by N, and N, students respectively. RL x ex- 
ceeded N,, students when rated by either RL, or N, stu- 
dents. N, students recieved higher ratings from other 
N,, students than the N,’s did from other N- students. 
They also recieved higher ratings from RL,’s than the 
N,’s did from RL,’s. 

RL, exceeded RL, in ratings given to members of their 
own groups. They also exceeded the Nx when compared on 
the basis of ratings which each group gave to RLx’s and 
N,’s respectively. N, exceeded N- students in the ratings 
assigned other N,’s and N,-’s respectively. 

The RL, group exceeded the RLc group in creative 
writing. 

Findings of the study warrant these conclusions: 

1. A program of partial segregation in elementary 
school language arts influences the rate at which students 
develop in these areas later in school. 

2. This superior rate of achievement extends to stu- 
dents who attend program schools whether or not they are 
participants in the program. 

3. For participating students transfer results in im- 
proved rate of achievement in other areas. 

4. Partial segregation does not result in participating 
students losing acceptance by others. 

5. Partial segregation does not result in less accept- 
ance of others by the participating students. 

6. Partial segregation results in improved ability to 
write stories creatively. 

Microfilm $2.90; Xerox $10.15. 221 pages. 


RELATIONSHIPS BETWEEN INTELLIGENCE 
AND IMMEDIATE MEMORY-REASONING 


(L. C. Card No. Mic 60-4633) 


Bert Arthur Goldman, Ed.D. 
University of Virginia, 1960 


Problem: The purpose of this study was to determine 
the relationship between scores obtained on the Wechsler 
Adult Intelligence Scale (WAIS) and scores obtained on the 
Immediate Memory Reasoning Test (IMRT) designed by 
the author to measure ability to reason with immediately 
remembered series of discrete symbols. (Discrete is used 
in the sense that there is intended no relationship within 
each series of symbols). 

Subjects: Forty male, white students between the ages 
of sixteen and seventeen years were selected from five 
high schools. Twenty of these subjects were selected 
because their Full Scale WAIS scores fell between the 
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limits of 95 and 105 (constituting for the purpose of this 
study average intelligence); the additional twenty subjects 
were selected because their Full Scale WAIS I.Q. was 
greater than 120 (constituting superior intelligence). 

Procedure: Approximately one week following the ad- 
ministration of the WAIS, each subject received the IMRT. 
The latter instrument consisted of four parts each con- 
taining thirteen items involving either letters, words or 
geometric figures. Each item was composed of two, 3 x 5 
inch white cards upon which were printed from two to six 
discrete symbols. The subject viewed both cards of each 
item consecutively, through the glass window of a wooden 
screen. Viewing time for each card varied from one to 
eighteen seconds depending upon the complexity of the 
item. The subject’s task consisted of in some way remem- 
bering the symbols of each item so that he could match 
those of the second card with those of the first card ac- 
cording to a system learned during practice on sample 
problems. Answers were recorded on an answer sheet 
only after the second card of each item had been removed. 
Subjects were encouraged to answer all items and an ad- 
ditional symbol was included on each second card in order 
to prevent a forced selection of the remaining symbol from 
that card. 

Results: The “t” test was employed to determine 
whether the twenty subjects of superior intellect scored 
significantly higher on the IMRT than the twenty subjects 
of average intellect. IMRT scores were also dichotomized 
with respect to the twenty highest and the twenty lowest 
WAIS (1) Verbal, (2) Performance and (3) Eleven Subtest 
scores and the resulting difference between IMRT scores 
within each dichotomy was tested for significance. All “t” 
tests with the exception of the one involving data from the 
Picture Arrangement subtest were significant beyond the 
.01 level of confidence; that from Picture Arrangement 
was significant at the .05 level. 

Coefficients of correlation between the 40 IMRT scores 
and the corresponding WAIS (1) Full Scale, (2) Verbal 
Scale, (3) Performance Scale and (4) Eleven Subtest scores 
were significant at or greater than the .01 level of con- 
fidence. 

Conclusions: In this initial study utilizing the IMRT, 
results indicated significant relationships between intel- 
ligence and reasoning with immediately remembered 
discrete materials. These findings suggest the feasibility 
of using items which combine reasoning with immediate 
memory as an integral part of general intelligence tests 
rather than using items involving recall of digits which are 
known to correlate poorly with general intelligence test 
scores. Microfilm $2.75; Xerox $9.25. 205 pages. 


A STUDY OF THE RELATIONSHIPS BETWEEN 
CERTAIN MEASURES OF GROWTH 
AND THE SELF-IMAGES OF 
ELEMENTARY SCHOOL CHILDREN 


(L. C. Card No. Mic 60-6876) 
Donald Evans Hamachek, Ph.D. 
University of Michigan, 1960 


This study was designed to test the general premise 
that among high status and low status children with respect 





to growth age, high status children show a positive self- 
image and low status children show a negative self-image. 
One hundred children enrolled in grades three through 
seven at the University of Michigan University School were 
used as subjects for this study. Selection of the children 
was limited to those who had attended the University School 
for three years or more. 

As used in this study, the term “self-image” is defined 
as the thoughts and feelings which constitute a person’s 
awareness of his individual existence, his perception of 
what he has, his conception of who he is, and his feelings 
about his characteristics, qualities, and properties. Four 
dimensions of the self are considered in this study. They 
are: (1) physical self-image; (2) social self-image; 

(3) achievement self-image; and (4) intellectual self-image. 
Using a technique developed by Rogers, questionnaires 
were designed to appraise the child’s “attributed” or real 
self-image and his “ideal” self-image in the four dimen- 
sions listed above. Data for the study include seven meas- 
ures: (1) physical age (the average of height age, weight 
age, dentition age, and grip age); (2) education age (the 
average of reading age, spelling age, language age, arith- 
metic comprehension age, and arithmetic reasoning age); 
(3) height age; (4) weight age; (5) mental age (derived from 
the Stanford-Binet Tests of Intelligence and the Wechsler- 
Bellevue Scale); (6) reading age (derived from the Stanford 
Achievement Test); and (7) organismic age (the average of 
height age, weight age, grip age, dental age, mental age, 
and reading age). The mean for each grade and each sex 
was calculated for each of the seven measures listed 
above. Children above the mean for each measure are 
referred to as “high status” and those below the mean are 
referred to as “low status.” Analysis of the data was 
designed to compare the self-image responses of high 
status and low status children. A formula for testing the 
significance of differences between percentages of positive 
self-image responses was used. 

Analysis of the results of this study shows that children 
with a higher growth status for organismic age manifest a 
more positive physical self-image, intellectual self-image, 
and achievement self-image. High status children on 
mental age, reading age, and education age exhibit a more 
positive intellectual self-image and achievement self- 
image. It was also found that high status boys on physical 
age, height age, and weight age demonstrate a more posi- 
tive physical self-image than low status boys on the afore- 
mentioned growth status measures. On the other hand, the 
data do not support the proposition that high status children 
on any of the growth measures have a more positive social 
self-image than do low status children. Contrary to ex- 
pectations, there is a strong trend for low status girls in 
physical and height ages to show a more positive social 
self-image and physical self-image. A marked similarity 
was found to exist between the “ideal” self-image re- 
sponses of both high status and low status children. 
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WHY SOME HIGH ABILITY GRADUATE STUDENTS 
IN THE TEACHING PROFESSION 
DO NOT PURSUE THE DOCTORATE 


(L. C. Card No. Mic 60-6182) 


James Edward Hovis, Ph.D. 
University of Pittsburgh, 1960 


The purpose of this investigation was to determine the 
structure of motivation among a selected group of poten- 
tially capable graduate students in Education as it related 
to non-pursuance of the doctor’s degree. Specifically, the 
study attempted to find, classify, and ascertain the relative 
importance of the reasons why some high ability graduate 
students in the teaching profession do not undertake and 
complete doctoral programs; and to draw implications for 
guidance practice so that a better utilization of graduate 
student potential might be effected. 

The sample used in ascertaining the causal factors of 
non-pursual was composed of 60 high ability graduate 
students who were actively engaged in the profession of 
teaching, who had completed a master’s degree in Educa- 
tion, and who had terminated graduate study without pur- 
suing the doctorate. The sample was further delimited to 
include only male, white students who had reached a chrono- 
logical age of 25 years and whose place of residence was 
within a radius of 50 miles from the University of Pitts- 
burgh. 

The individual graduate student was the basic unit for 
study in this investigation. The data consisted of the array 
of individual attitudes obtained through intensive personal 
interviews of the depth type. The interview situation was 
purposely structured so as to engage the individual ina 
dynamic process of self-analysis which led him toward a 
clearer, more valid perception of his reasons for non- 
pursual. The interviews were strategically designed so as 
to impose two distinctly different psychological frames of 
reference on the respondent in formulating his attitudes. 
The determinant aspects of nonpursual were explored, 
first, through an indirect approach which purposely with- 
held the real attitude object of the inquiry, and, second and 
subsequently, within a framework which intentionally ex- 
posed the true purpose of the inquiry. 

As many as 18 different factors were found to be oper- 
ating as basic causes of nonpursual. Fifteen of these were 
of a motivational nature; three were situational in kind. 
As many as six basic factors were observed to be operating 
in some cases, with 80 per cent of the sample being influ- 
enced by three or more basic factors. 

Eight motivational factors were of influence in at least 
ten per cent of the cases, with three of these operating for 
over half the group. In the order of frequency of occur- 
rence these factors were: “insufficient value associated 
with the degree,” “lack of a further professional action 
goal,” “satisfaction from present status,” “felt lack of 
ability,” “preference for maintaining family economic 
status,” “preference for discharging family responsibility,” 
“preference for freedom from academic demands,” and 
“preference for maintaining family satisfactions.” 

Of the three situational factors a condition of “poor past 
achievement” and “lack of finances” applied to 23 per cent 
and 10 per cent of the group, respectively. A condition of 
“poor health” was a deterrent in one case. 

The relative importance of motivational causes of non- 
pursual as compared with situational causes was indicated 





in that motivational factors accounted for 90 per cent of 
all causes, and were operating as factors of first order 
importance for 93 per cent of the group. Motivational 
factors were the only kind of factor operating in 41 cases, 
or 68 per cent, of the group; whereas situational factors 
were the sole kind of factor in only four cases. Thus, 
motivational causes were either wholly or primarily re- 
sponsible for nonpursual for 93 per cent of the group. 

A substantial majority of the group felt that the inter- 
view process utilizing the indirect approach had been 
efficacious in bringing about new self-insights as to the 
basic motivations responsible for their nonpursual. 

Microfilm $4.55; Xerox $16.00. 353 pages. 


SIGNIFICANT FACTORS ASSOCIATED 
WITH READING ACHIEVEMENT 
IN THE PRIMARY GRADES: 

A LONGITUDINAL STUDY. 


(L. C. Card No. Mic 60-6385) 


Eunice Raby Koontz, Ph.D. 
The Ohio State University, 1960 


The Problem 

This longitudinal study was an effort to identify the 
factors that the supervisor might utilize as significant 
indicators of success or failure in learning to read in the 
primary grades. Fourteen variables were available in 
studying the progress of 121 boys and 142 girls from their 
entrance into grade one through grade three. 





The Procedure 

Fourteen available variables were Sex, Entrance Age, 
Subtests on the Metropolitan Readiness Test (word meaning, 
sentence, information, matching, numbers, and copying), 
Intelligence Quotient and Mental Age as derived from the 
Kuhlman-Anderson Intelligence Test, General Health, 
Father’s Occupation, Father’s Education, and Mother’s 
Education as given on the cumulative records of the eight 
schools involved in the study. An attempt was made to 
determine any significant relationship between the above 
independent variables and the following dependent variables: 
Reading Vocabulary, Reading Comprehension, and Total 
Reading scores for grades two and three for the same 
group of children. 

These 263 children of the Knox County Public Schools, 
Ohio, were studied from the year they entered grade one, 
1956, through grade three, 1959. Pertinent data were 
gathered from the county auditor’s office and the United 
States Employment Service to determine the status of the 
parents and the financial conditions of the schools. The 
school health records afforded the background for a study 
of the general healthof each child. The necessary scores 
for rediness, intelligence, andachievement were compiled 
from the Knox County Public School Testing Program. 

The multiple regression technique was used in treating 
the data. The statistical findings reveal the degree of 
relationship that can be expected between reading achieve- 
ment and the fourteen variables available for the study. 
The regression coefficients depict the relationship of 
reading achievement to all fourteen factors considered 
simultaneously. 
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Conclusion from the Statistical Findings 

Of the fourteen variables tested, four reveal significant 
relationship with reading achievement in grades two and 
three. These are (1) Number Readiness scores from the 
Metropolitan Readiness Test, (2) Matching (another Metro- 
politan Readiness Test item), (3) the sex of the child, and 
(4) the general health of the child. 

Microfilm $2.75; Xerox $8.00. 174 pages. 











CONCEPT OF VOCATIONAL PERSONALITY 

AND OCCUPATIONAL VALUES AS RELATED 

TO SELF CONCEPT AT DIFFERENT STAGES 
OF VOCATIONAL MATURITY 


(L. C. Card No. Mic 60-5566) 


Earl Junior Moore, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Dr. Charles O. Neidt, Ph.D. 


Purpose of Study 


The purpose of this study was to provide information 
relative to the vocational choice theory involving the con- 
cepts of self and role. An attempt was made to present 
evidence that (1) there is an implementation of the self 
concept and occupational role; (2) the identification process 
becomes more complete as one nears occupational actuali- 
zation; and (3) the concepts of occupations are more valid 
for persons who are in training for the actual occupation 
than for persons who are planning to enter the occupation. 





Method of Procedure 


Data were obtained from responses to two inventories. 
The Concept of Occupational Personality was constructed 
to describe (1) the personality of persons in an individual’s 
chosen occupation; (2) the personality of persons in another 
occupation; and (3) the personality of the subject’s own 
self. The Concept of Occupational Characteristics was 
constructed to describe (1) the desirable characteristics 
of an individual’s chosen occupation, (2) the desirable 
characteristics of another occupation, and (3) the charac- 
teristics necessary for the individual’s own occupational 
satisfaction. The inventories provided an indication of the 
discrepancies between the perceived self descriptions and 
the perceived occupational roles. 

The sample consisted of 70 subjects in each of the 
vocations of teaching and nursing for women and teaching 
and engineering for men at the three different life stages 
of high school planning, college preparation, and on-the- 
job experience (Total N = 840). The sample for the 12 
subgroups was collected from various high schools, col- 
leges, and job situations in Iowa and Nebraska. 

The differences in mean discrepancy scores were 
determined by t tests. Coefficients of correlation were 
obtained to establish relationships between mean item 
responses. An F analysis was computed to ascertain the 
differences between coefficients of correlation. 








Results 


The difference between the self concept-chosen occupa- 
tional concept discrepancy and self concept-other occupa- 
tional concept discrepancy was tested for significance. 

On the Concept of Occupational Personality, two vocational 
subgroups yielded significant differences at the .05 level 
and the remaining 10 subgroups yielded significant differ- 
ences at the .01 level. On the Concept of Occupational 
Characteristics, differences at the .01 level were found 
for 11 of the 12 subgroups. The Teachers-High School 
(Male) group failed to yield a significant difference at the 
.05 level. 

Discrepancy scores from the four vocational groups 
were combined according to life stage (N = 280). The dif- 
ferences between life stages were not statistically signifi- 
cant for either inventory. 

Significant differences between coefficients of correla- 
tion for the high school stage on-the-job stage comparison 
and the college stage on-the-job stage comparison were 
found for concepts of the same chosen occupation. Seven 
of the eight comparisons were significantly different; 
the correlation comparison for the Engineers group on the 
characteristics inventory was the only one that failed to 
exceed the .05 level. 


Conclusions 





There is less discrepancy between one’s concept of self 
and his chosen occupational role than between his concept 
of self and another occupational role. This finding was 
consistent for the vocations of teaching and nursing for 
women, and teaching and engineering for men. It was also 
consistent through the developmental life stages of high 
school planning, college preparation, and on-the-job expe- 
rience. The findings held true for both the described con- 
cepts; (1) occupational personality and (2) occupational 
characteristics. 

The degree of occupational role identification does not 
vary between the high school stage and the on-the-job 
stage, the college stage, and the on-the-job stage, nor the 
high school stage and the college stage. 

The degree of occupational concept relationship between 
the more advanced life stage, college preparation, and the 
criterion life stage, on-the-job experience, is significantly 
closer than the degree of occupational concept relationship 
between an earlier life stage, high school planning, and the 
criterion life stage, on-the-job experience. 
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The study was concerned with the effect roommates 
might have on the grades of college students. The hypotheses 
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advanced were: (1) a student’s grades are likely to deviate 
from expectancy, above or below, in the same direction as 
those of his roommate; and (2) the grades of students who 
share rooms will show greater deviation from expectancy 
than the grades of students who live alone. 

The population sample consisted of 524 resident fresh- 
man men attending the California State Polytechnic College 
during the fall quarters of 1956 and 1957. Women and 
upperclass men were excluded from the study. 

The design of the research involved the use of related 
pairs. The following data were collected from college 
records for the 524 subjects: age, major field of study, 
number of units attempted, four entrance test scores, num- 
ber of the entrance clause under which admission to college 
was granted, and first quarter grade-point average. 
Pearson r’s were computed among test scores, entrance 
clause number, and grade-point average. A multiple R was 
obtained with grade-point average used as the criterion 
variable. 

The expected grade-point average for each subject was 
computed by means of a multiple regression equation. 
Pairs were then matched on the basis of age, major, and 
expected grade-point average. The matching procedure 
reduced the sample to 411, of whom 274 shared rooms and 
137 lived alone. The latter group served as the control 
group, while the one half of the roommate group with whom 
they were matched was known as the experimental group. 

In order to test hypothesis 1, experimentals were com- 
pared with their roommates in relation to the direction of 
the deviation of actual grace-point averages from expected 
averages. To test hypothesis 2, experimentals were com- 
pared with controls in relation to the amount of deviation 
of actual grade-point averages from expected averages. 

Findings. (1) Grades of 82 pairs of roommates deviated 
from expectancy in the same direction, and grades of 53 
pairs deviated in the opposite direction. Grades of 2 pairs 
equaled expectancy. The null hypothesis was rejected 
beyond the .01 level of confidence. (2) The amounts of 
differences between the actual and expected grade-point 
averages of related pairs were subjected to the formula 
for the standard error of difference between correlated 
means, and a CR of 2.37 was obtained. This showed the 
difference to be significant beyond the .05 level of con- 
fidence. 

Conclusions. The findings supported the hypotheses 
that grades of college roommates are likely to deviate from 
expectancy in the same direction and that grades of students 
sharing rooms are likely to deviate from expectancy to a 
greater degree than grades of students living alone. 

For the particular sample studied, the influence exerted 
by roommates seemed to be more in a negative than a posi- 
tive direction. This suggests that a lack of confidence 
might exist on the part of college freshmen and that the 
campus residence hall can be an important factor in the 
consideration of scholastic achievement. Also confirmed 
is the finding of previous studies that greater reliability is 
needed in the prediction of academic success. 

Recommendations. It was recommended that (1) a 
similar study be conducted using first year rather than 
first quarter grade-point averages, (2) a study be made at 
the junior and senior levels to determine whether or not the 
influence extends to upper division students, (3) a validation 
study be conducted at a more traditional liberal arts col- 
lege, and (4) an attempt be made to determine the effect 
motivational factors might have on a study such as this. 
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EVALUATION OF THE EFFECTIVENESS 
OF THE UNIVERSITY OF MICHIGAN’S 
SUMMER COUNSELOR EDUCATION PROGRAM 
AT THE NATIONAL MUSIC CAMP 


(L. C. Card No. Mic 60-6910) 


Bettye Blanche Myers, Ph.D. 
University of Michigan, 1960 


With the ever-increasing number of summer camps has 
come great need for well trained camp counselors. The 
prevalence of adventitious training for such counseling 
brings into focus The University of Michigan’s Counselor 
Education program at Interlochen, Michigan. The writer 
has explored the merits of this program as outlined below. 

The basic hypothesis which guided this inquiry reads 
as follows: 


The University of Michigan’s Counselor Education 
program at the National Music Camp contributes 
measurably toward the favorable development of: 
(1) the personal maturation of the Counselor-in- 
Training and (2) the Counselor’s-in-Training 
attitude toward children of different age groups. 


Three groups of young women provided the basic data: 
one experimental and two control. The experimental group 
consisted of thirty-one women enrolled in the Counselor 
Education program at the National Music Camp in the 
summer of 1957. One control was made up of thirty-one 
university women concurrently enrolled in some phase of 
the University Division other than the Counselor Education 
program at the camp, whereas the other control comprised 
thirty-one women enrolled in the Recreational Leadership 
course on the Ann Arbor campus in 1958. 

Personal maturation was measured by the Guilford- 
Zimmerman Temperament Survey and the California F 
Scale, and attitudes toward children by the Minnesota 
Teacher Attitude Inventory. Additional information per- 
taining to maturation of the Counselors-in-Training only 
was secured by paired comparison ranking sheets and a 
rating scale. 

The findings, based on means of initial and final testings 
over a period of eight weeks, may be summarized as 
follows: 


In regard to personal maturation 

~ (1) The Counselors-in-Training showed a significant 
improvement in nine of the ten G-ZTS traits. The Uni- 
versity Women showed a significant positive difference on 
the general activity trait and a significant negative differ- 
ence on restraint and friendliness. The Recreational 
Leadership group showed a significant improvement on 
thoughtfulness. The Counselors-in-Training indicated a 
greater positive growth in nine of the traits included in the 
G-ZTS than did the University Women. The difference in 
the means on five of the ten traits was significantly greater 
for the Counselors-in-Training than for the Recreational 
Leadership group. (2) The C.I.T.’s and the Recreational 
Leadership students had a significant negative difference 
between means on the California F Scale. 





In regard to attitudes toward children 





The Counselors-in-Training showed a positive signifi- 
cant difference between means on the MTAI, whereas the 
other two groups did not. (2) A significant relationship for 
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the MTAI and the F Scale was discovered for the Coun- 
selors-in-Training only. 


Additional information about maturation of the Counselors- 
in-Training hogs 3? 

(1) C.1.T.’s who had low ranks on the Paired Com- 
parisons at the beginning tended to retain low ranks 
throughout the eight weeks. The middle ranks shifted con- 
siderably among the same students during the eight-week 
period with relatively few individuals obtaining a rank 
which was extreme in either direction. No one indiviaual 
was able to retain first rank for the entire eight weeks. 

(2) A positive relationship was found to exist between the 
eighth week ratings of the C.LT.’s and the eighth week 
scores on the Paired Comparisons. 

Certain basic conclusions may be stated as follows: 

(1) The University of Michigan’s Counselor Education 
program at the National Music Camp contributes measur- 
ably toward the favorable development of the Counselor’s- 
in-Training personal maturation and her attitude toward 
children. (2) The C.LT.’s who indicated a good “child- 
centered” attitude revealed a lesser degree of authoritarian 
tendencies than did the students who were not enrolled in 
the program. (3) The C.I.T.’s who were recognized leaders 
within their respective groups made the most satisfactory 
record in the internship aspect of the program. (4) Certain 
C.LT.’s, rated low in “counselor potentials,” showed little 
improvement between testings for personal maturation and 
for improvement in attitudes toward children. These in- 
dividuals were not recommended as counselors for the 
following summer. 
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CERTAIN PERCEPTUAL PROCESSES IN 
NORMAL AND SCHIZOPHRENIC CHILDREN 


(L. C. Card No. Mic 60-6934) 


Mary Jane Schwertfeger, Ph.D. 
University of Michigan, 1960 


This research explores two areas of perception in the 
normal child and in the schizophrenic child, and relates 
these perceptual processes to identity development. This 
relationship is important because perception and self 
identity are both parts of the total development of discrimi- 
nation processes, and discrimination ability is significant 
in differentiating the normal and schizophrenic child. 

Three hypotheses were formulated: (1) Normal children 
will reveal a progressive increase in their ability to dis- 
criminate in both the visual and tactile field. (2) When 
examined quantitatively, certain perceptual processes of 
the normal two-year old and the schizophrenic child re- 
semble each other more closely than either resemble the 
normal six-year old. (3) Certain perceptual processes of 
schizophrenic children differ qualitatively from the normal 
two-year old, and they differ both quantitatively and quali- 
tatively from the normal six-year old. 

Twenty normal two-year olds, twenty normal six-year 
olds, and twenty schizophrenic children comprised the 
sample. Three instruments were developed and adminis- 
tered to these subjects: (1) the Visual Perception Test, 

(2) the Tactile Perception Test, and (3) the Concept Test. 





Through analysis of the development of these processes it 
is possible to study certain aspects of the growth of self 
identity. Measurement of the two perceptual processes 
gave an indirect reflection of self identity. 

The principal findings indicate that in both the visual 
and tactile field, the normal subjects show a genetic im- 
provement in the ability to make accurate discriminations. 
A quantitative evaluation of the visual discriminations 
shows that the normal two-year olds and the schizophrenics 
resemble each other more than either of them resemble 
the normal six-year old. A similar analysis of the tactile 
test results shows wide inter-group variation. Qualitative 
evaluation of the responses on both perceptual tasks shows 
that the schizophrenics differ from both normal groups. 

In the visual task they differ in distribution of error re- 
sponse, in the point of first correct figure identification, 
and in ratings made of verbalizations. They differ in total 
amount of verbalization made to both tasks and in verbal 
descriptions of geometrical and topological forms of the 
tactile task. The older normal children differ from the 
schizophrenics in self-identity understanding as it is 
measured by the concept test. 

These results suggest that the normal child’s progres- 
sive increase in perceptual accuracy is accompanied by a 
similar increase in development of accuracy of self per- 
ception. The irregular and special perceptual qualities 
shown by the schizophrenic child are seen as related to 
identity confusion. 

Certain implications concerning perception and self 
identity can be drawn from the study. 


1. It is evident that discrimination ability increases 
with age in normal children. 


2. Quantitative similarities in visual and tactile per- 
ception are evident in the young normal and schizo- 
phrenic groups, but qualitative differences in per- 
ception, in verbalizations, and in the child’s self 
concept show that it would be misleading to equate 
schizophrenia in childhood with behavior seen in the 
very young child. The apparent similarities mask 
the essential differences. These qualitative differ- 
ences suggest that simple maturational lag or uneven 
maturation does not wholly account for the differ- 
ences found in schizophrenic children. 


3. The data add support to the theory that a child’s 
self-identity understanding is related to his per- 
ceptual development. 


4. In certain developmental areas some over-all 
process appears to be influencing the qualitative 
differences found in schizophrenic and normal sub- 
jects. The fact that such basic developmental areas 
are being influenced might imply a physiological 
substratum to the development of schizophrenia. 


Implications for personality theory and further research 
were discussed. 
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HIGH SCHOOL ACADEMIC EXPERIENCES, 
COLLEGE PLACEMENT TEST SCORES, 
AND COLLEGE ACHIEVEMENT. 


(L. C. Card No. Mic 60-5146) 


Bert Lavon Sharp, Ed.D. 
The University of Florida, 1960 


This study was designed to investigate the relationships 
among the factors of high school academic experiences, 
college placement test scores, and college achievement in 
certain courses during the first year of college. Specifi- 
cally, the study sought to answer these questions: 

1. Is there a significant relationship between amount 
of high school study (measured in years of study completed) 
in a high school subject area and college placement test 
scores in the same subject area when level of first year of 
high school achievement is controlled? 

2. Is there a significant relationship between amount of 
high school study (measured in years of study completed) 
in a high school subject area and first year college grades 
in that subject when level of placement test scores in that 
subject is controlled? 

The subject areas considered were English, social 
studies, mathematics, and science. 


Procedures 


Data were taken from the records of the September, 
1958, entering freshman class at the University of Florida. 
A sample was taken from an alphabetical list of members 
of this class by selecting every fifth person. In order that 
the sample might be more homogeneous, certain cases 
were removed, thus leaving a base sample of 395. 

The subjects in the base sample were born within the 
years of 1938 to 1941; graduated from American high 
schools between January 1, 1958, and September, 1958; 
and remained in college for at least one semester. The 
median percentile scores made on the placement tests: 
English 77, social studies 80, science 82, and mathematics 
82. These median scores were slightly higher than those 
for the entire entering freshman class. This was true 
because of the exclusion of certain cases, as stated above, 
in an effort to make the sample more homogeneous. 

The design of the study was a “treatment by levels” 
design for use in analysis of variance. The dependent vari- 
ables for answering the questions were placement tests 
scores and grades made during the first year of college. 


Results 


Results of analyses of variance indicated significant 
relationships between amount of study in social studies, 
science, and mathematics and placement tests scores in 
these areas when level of first year of high school achieve- 
ment in these areas was controlled. No significant rela- 
tionship was found between amount of high school study in 
English and placement test score in English when level of 
achievement in first year of high school study in that sub- 
ject was controlled. Further analyses did not reveal sig- 
nificant relationships between amount of high school study 
in certain subjects (English, social studies, science, and 
mathematics) and first year college grades in these subject 
areas when level of placement test scores in these same 
areas was controlled. 





Conclusions 


The results of this study suggest that amount of study 
measured in years which a student takes in a particular 
subject has no significant effect or direct bearing upon the 
grade that a student makes in the same subject in the first 
year of college when level of performance on placement 
test is controlled. The study does suggest that the impor- 
tant factor for counselors and others to consider is that 
placement tests scores do have significant relationships 
with college grades. 
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Leonard Hall O’Connell Spearman, Ph.D. 
University of Michigan, 1960 


This investigation was undertaken to develop a diag- 
nostic procedure, called profile analysis, thought to be 
useful in clinical work with disabled readers. A critical 
analysis of certain tests used in diagnosing reading dis- 
ability was combined with a similar analysis of a reading 
disability population. Specifically, the study concerns a 
determination of the factor structure of a test battery, the 
factor structure of a group of disabled readers, and the 
relationship between these structures as implied by a 
theoretical model of reading disability proposed by Smith 
and Carrigan. 

To account for reading symptomatology, Smith and 
Carrigan suggest that the search should center on percep- 
tual efficiency, and that perceptual efficiency may be ac- 
counted for by reference to the interaction of two chemicals, 
acetylcholine and cholinesterase, located at the synaptic 
junction. 

The synaptic-transmission model postulated by Smith 
and Carrigan consists of three dimensions: 1) the balance 
of metabolites at the synapse; 2) the concentration level of 
the two chemicals; and 3) anxiety, unrelated to the first 
two, but linked with the production of epinephrine and nor- 
epinephrine. Relationships among the hypothesized dimen- 
sions may be used to account for symptoms of severe 
reading disability (slow rate, poor discrimination and 
blending deficiency). 

Two hundred pupils (137 boys and 63 girls) represented 
the subjects for this study. These pupils were selected 
from a population of 701 children studied by Smith and 
Carrigan. The subjects were retarded readers in grades 
three through nine in the public schools of Ann Arbor, 
Michigan. The group consisted of those who scored below 
the 20th percentile on the Gates Advanced Primary Reading 
Test and/or the California Reading Test. 

A battery of fifteen tests providing eighteen scores had 
been administered to the subjects in the prior study. 
Following the administration and scoring of the Psycho- 
logical Test Battery, the raw scores were then converted 
to standard scores for simpler comparison of subjects 
across tests. 

The Centroid Method was used in factoring the correla- 
tion matrix. Rotations were done by Kaiser’s varimax 
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procedure. Both the R and Q factor analytic techniques 
were used, the former to determine the factor structure of 
the test battery, the latter, an obverse analysis, was ac- 
complished after first correlating the eighteen scores of 
each individual with those of every other subject. 

Six factors were extracted from the intercorrelation 
matrix of the battery. Factor I, identified as perceptual 
speed, and Factor IV, perceptual closure, may be inter- 
preted in terms of unusual cholinesterase production. 
Factor Il, perceptual memory, and Factor VI, perceptual 
accuracy, may be interpreted in terms of the action of 
acetylcholine. Factor III appears to represent an intel- 
lectual factor and V an anxiety factor. 

Following the extraction of the factors from the test 
battery, one hundred and twenty pupils were selected 
randomly from the original 200 pupils for an obverse 
analysis. Six subgroups were derived from the analysis 
making possible the construction of standard diagnostic 
group profiles. The profiles representing each group 
showed that reading disability cases can be identified on 
the basis of patterns of selected tests. 

The syndromes appear similar to what would be found 
by combining high scores on tests identifying particular 
factors. For example, children scoring well on tests con- 
tributing to the variance of two “cholinesterase” factors 
(and scoring low on other factors) make up one syndrome. 
Children comprising another syndrome score well on the 
two “acetylcholine” factors. Other syndromes seem to 
consist of other combinations of the test factors. 

By computing tau coefficients of profile similarity 
between a pupil’s scores on the test battery and the scores 
for each diagnostic profile, it is possible to group pupils 
by syndromes. 
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AN INVESTIGATION INTO SEVEN CORRELATES 
OF READING ACHIEVEMENT INCLUDING 
THE SELF-CONCEPT 


(L. C. Card No. Mic 60-5507) 


Rose Frances Spicola, Ph.D. 
The Florida State University, 1960 


This investigation involving a partially controlled popu- 
lation of 381 white sixth grade boys in a northwest Florida 
county had a two-fold purpose: (1) to ascertain the rela- 
tionship between reading achievement and chronological 
age, mental age, socio-economic index, self-concept, 
school entrance age, sociometric status, and educational 
level of father; and (2) to ascertain the relationship be- 
tween self-concept and chronological age, mental age, 
socio-economic index, school entrance age, and educational 
level of father. 

Measures of reading achievement were taken from the 
Stanford Achievement Test Battery, mental age from the 
California Test of Mental Maturity, socio-economic index 
and educational level of father from the McGuire-White 
Inventory Sheet, sociometric status from the Classroom 
Social Distance Scale, and self-concept from the Reeder 
Adaptation of the Brownfain Categories Inventory. 

The statistical design involved: (1) computing Product 
Moment Correlation Coefficients between reading achieve- 





ment and seven independent variables, and between any 
two of the independent variables; and (2) testing these 
correlations for significance at the .05 level of confidence 
by the t Test. By using multiple regression analyses, the 
relative importance of the seven measures in predicting 
reading achievement was determined. 

The rejection of eight null hypotheses led to the fol- 
lowing conclusions. There is significant correlation be- 
tween: (1) reading achievement and chronological age 
(r = -.2614), (2) reading achievement and mental age 
(r = .7359), (3) reading achievement and socio-economic 
index (r = -.3463), (4) reading achievement and self- 
concept (r = .1813), (5) reading achievement and educa- 
tional level of father (r = -.3390), (6) self-concept and 
mental age (r = .1676), (7) self-concept and socio-economic 
index (r = -.1346), and (8) self-concept and educational 
level of father (r = .1078). Negative correlations in 3, 5, 7 
and 8 resulted because of the scoring devices. 

The acceptance of five null hypotheses led to the fol- 
lowing conclusions. There is no significant correlation 
between: (1) reading achievement and school entrance age 
(r = .0044), (2) reading achievement and sociometric status 
(r = -.0800), (3) self-concept and chronological age 
(r = -.0487), (4) self-concept and school entrance age 
(r = .0416), and (5) self-concept and sociometric status 
(r = -.0947). Negative correlations in 2 and 5 were the 
results of the scoring devices. 

The prediction equation showed the seven independent 
variables accounted for 57% of the variance in reading 
achievement (r = .7611). Three variables--mental age, 
chronological age, and school entrance age--were almost 
as predictive as all seven variables combined (r = .7545). 

By using the Chi Square, significant differences at the 
.05 level of confidence were found between the distribution 
of: (1) self-concept and intelligence concept (students’ 
estimate of their learning ability from Item I on the Reeder 
Inventory), (2) reading achievement in the self-concept and 
intelligence concept intervals, (3) actual mental age and 
intelligence concept, and (4) reading achievement in the 
actual mental age and intelligence concept intervals. 

The intelligence concept was found more discriminating 
regarding reading achievement than the general self-con- 
cept. Many more boys perceived themselves as inadequate 
in learning ability than actually were low in ability, ac- 
cording to the standardized mental test. Boys perceiving 
themselves as very low in learning ability were lowest in 
reading achievement, even though 57% of them were 
average and above average in mental ability. 
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University of Virginia, 1960 


The primary objective of this experimental study was to 
investigate the relative emergence of creative intellectual 
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behavior during the processes of group and individual study 
of mathematics with seventh grade pupils. Secondary ob- 
jectives were to investigate the relative emergence of 
creative intellectual behavior among these pupils divided 
into high, average and low classes on the basis of IQ, 
achievement and teachers’ judgments; and to investigate 
possible relationships between IQ and creativity and be- 
tween arithmetic achievement and creativity. 

Creativity was defined as the ability to produce original 
or unusual, applicable methods of solution for problems in 
mathematics. The test designed to measure creativity was 
composed of 31 problems in mathematics with instructions 
to the subjects to solve each problem in as many different 
ways as they could. A statistical check was made of the 
frequency of each type of answer for each problem. A re- 
sponse was then assigned weights from one to four ac- 
cording to its frequency of occurrence. The most frequent 
responses were assigned the smallest weights. The crea- 
tivity score was the sum of the weights assigned to the 
responses. The reliability of the test, found by the split- 
half mathod, was .82. 

Eight seventh grade clases were utilized in the experi- 
ment, two classified as high classes, four as average 
classes and two as low classes. The classes at each level 
were randomly selected for the group and individual treat- 
ments. The pupils participating as groups were randomly 
assigned to groups of six to eight pupils each. 

The experiment was conducted as follows: first, the 
pupils were administered standardized mental abilities 
and arithmetic achievement tests. Second, the pupils were 
given materials on mathematics and instructed in the 
mathematics contained in these materials. The teachers 
encouraged creative performance, as defined, during the 
instruction periods. Third, the pupils were administered 
the creativity test. Finally, the data were analyzed using 
the analysis of covariance design, the t test, and product 
moment correlation. yi 


Conclusions 
On the basis of this experiment, the following conclu- 
sions were made: 





1. Those pupils placed in high classes on the basis of 
of IQ, achievement, and teachers’ judgments made 
significantly higher creativity scores than those 
pupils in the average or low classes. 


2. The pupils placed in average classes made signifi- 
cantly higher creativity scores than the pupils in 
low classes. 


3. There was no significant difference between the 
creativity scores of pupils who worked in groups 
and pupils who worked as individuals when these 
scores were adjusted for IQ and arithmetic 
achievement. 


4. A moderate positive relationship was found between 
creativity and IQ (.59). Pupils with higher IQ’s 
tend to have higher creativity scores. 


5. A moderate positive relationship was found between 
creativity and arithmetic achievement (.66). 
Pupils with higher arithmetic achievement scores 
tend to have higher creativity scores. 
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SELECTION PROCEDURES FOR SPECIFIC 
MANAGEMENT TRAINEE PROGRAMS 
IN TWENTY-ONE COMPANIES 


(L. C. Card No. Mic 60-4954) 


Daniel Joseph Sullivan, Jr., Ed.D. 
Rutgers University, 1960 


Problem. It was the purpose of this study to make an 
analysis of the selection and evaluation procedures re- 
ported operative in specific business management trainee 
programs in twenty-one companies. 

It was the function of this study to explore the techniques 
used in the selection and performance-appraisal procedures 
of a group of companies which selected new college gradu- 
ates for business management training programs. This 
study resolved itself into such problem areas as: (1) a de- 
termination of what criteria were reported used in the 
selection of applicants; (2) a review of the selection instru- 
ments utilized; (3) an examination of the factors considered 
critical in the final selection of candidates; (4) an explora- 
tion of the nature of the training programs involved; (5) a 
check on the techniques employed in reviewing perform- 
ance; (6) an inquiry into the reported effectiveness of 
these programs. 

Procedure and scope. Twnety-one companies with re- 
ported excellent management programs were surveyed 
through the use of a twenty-two item questionnaire and a 
follow-up interview. 

Included in the study were business trainee programs 
concerned primarily with numbers and symbols. All com- 
panies investigated had centralized personnel departments 
which established recruiting and selection policies. 

Findings. Of the thousands of students interviewed 
annually at colleges, only 9.71 per cent were offered posi- 
tions, according to companies surveyed, and 4.84 per cent 
of the students considered ultimately became employed in 
the company programs investigated. 

The twenty minute interview completed on the college 
campus was the most important single phase of the re- 
cruiter’s contact with college seniors. Companies con- 
sidered only 15.9 per cent of the students interviewed on 
campus. 

The interviews done on campus were spontaneous in 
nature. There were no real evidences of stress or pat- 
terned interviews being used. 

Drive and initiative were listed as the preferred per- 
sonal qualities sought by companies. Character, person- 
ality, judgment and attitude were observed as important 
considerations by campus interviewers. 

Academic grades and evidences of leadership on campus 
were the chief informational items sought by companies 
when a man’s record was reviewed. Participation in extra 
curricular activities and the major field studied by the 
student were also important considerations in making judg- 
ments about a student’s promise for managerial activities. 

Recommendations of college faculty members were 
considered to be the most important source of reference 
information on students. The placement directors’ opinions 
of students were requested by two out of three companies. 

Psychological tests were employed by two out of three 
companies. The prevailing testing procedures emphasized 
measures of intelligence and personality. 

To review a man’s performance on the job, merit rating 
scales were used byall companies. Approximately one-half 
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of the companies rated the performance of trainees after 
the first six months of employment. 

The majority of training programs emphasized some 
phase of accounting. Instruction of trainees through on- 
the-job experience was the chief means of training. 

Recruiters felt that colleges should spend more time 
assisting students in crystallizing their vocational goals. 
The need for more improvement of speaking and writing 
skills was emphasized by companies. 

‘ Conclusions. Most of the determinants in the student’s 

selection for business trainee programs were heavily 
influenced by factors constituting managerial promise. 
Evidences of strong academic record, leadership on 
campus, drive and initiative were most instrumental in 
the final selection of applicants. 

In general, company selection judgments were severe 
as evidenced by the small number of candidates considered 
for the various business programs. 
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SOCIAL INTERRELATIONSHIP SKILLS 
AND EFFECTIVE UTILIZATION OF 
INTELLIGENCE IN THE CLASSROOM 
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Elmer Eugene Van Egmond, Ph.D. 
University of Michigan, 1960 


The central purpose of this study has been to explore 
some of the relationships between the level of utilization 
of intellectual ability and selected aspects of the learning 
environment for elementary school children. Particular 
aspects of the learning environment which were considered 
in this study included the social and emotional relation- 
ships of the classroom peer structure, age and sex of the 
child, and status level of the child’s family. 

In this investigation the sample consisted of 640 ele- 
mentary school children in 16 second and 16 fifth grade 
classrooms of the Grand Rapids Public School system. 

An index of the level of utilization of intellectual ability 
was derived from individual discrepancies between meas- 
ured intellectual ability and academic achievement. The 
social and emotional relationships of the classroom peer 
structure were measured by means of sociometric ratings, 
teacher ratings, and behavior observations of standardized 
activity situations. The socio-economic status level of the 


child’s family was derived from the occupation of the father. 


Predictions were derived from the general theoretical 
assumption that the level of utilization of intellectual ability 
is a function of the strength and direction of driving and 
restraining forces in the lifespace of the child. Since re- 
lationships with peers were seen as crucial sources of 
driving and restraining forces toward achievement in the 
elementary school classroom, it was expected that those 
who are influential with peers and accepted by them would 
utilize intellectual ability to a greater degree than those 
who were not as influential or as well accepted. In general 
this hypothesis was confirmed. 

When the level of intelligence was controlled, it was 
found that social relationship factors were not as closely 
related to the level of utilization of intellectual ability for 
those categorized as low in mental ability as for those 





categorized as middle or high in mental ability. Comparing 
second and fifth grade populations, the relationships were 
found to be much weaker at the second grade than at the 
fifth grade level, particularly for influence relationships. 
The pattern of relationships among second grade subjects 
indicated that the weakening in predicted relationships at 
this age level was being contributed to primarily by boys. 
The hypothesis was suggested that the obtained differences 
were reflecting a group norm against high achievement on 
the part of the second grade boys. Examination of the 
distribution of achievement scores and the relationship 
between affect and achievement level lend support to this 
explanation for the obtained differences. 

Based on the assumption that support and expectations 
for achievement provide forces toward the utilization of 
intellectual ability, it was predicted that children whose 
families were in middle class status position would utilize 
intellectual ability at a higher level than those whose fami- 
lies were in a lower status position. The findings support 
the expectation that the level of utilization of intellectual 
ability is related to the socio-economic position of the 
family. 

Assuming that forces toward academic achievement on 
the part of boys and girls develop from culturally deter- 
mined role expectations and developmental differences, it 
was predicted that girls would be superior to boys in 
school performance. The findings support the prediction 
that girls would excel boys in the areas of measured intel- 
lectual ability and achievement performance. However, 
sex differences in the level of utilization of intellectual 
ability held primarily for the second grade segment of the 
sample. It appears that at the fifth grade level, sex dif- 
ferences in school performance are not as pronounced as 
they are at the second grade level. With respect to sex 
differences in physical activity, however, the findings 
indicated clearer differentiation between sexes at the fifth 
grade than at the second grade level in the direction of boys 
being more oriented toward physical activity than girls. 
This supports the rationale that in this culture, boys are 
expected to be active and aggressive while girls are ex- 
pected to be more passive and conforming. Additional 
support for this notion is provided by the rather interesting 
finding that the level of utilization of intellectual ability is 
strongly related to influence success for boys only, and to 
affect dimensions for girls only. It appears that lack of 
influence ability is a more important disturbance for boys 
while lack of affectual relationships is the more important 
disturbance for girls with respect to achievement per- 
formance in the classroom. 
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A STUDY OF CERTAIN FACTORS THAT ARE 
CONSIDERED ESSENTIAL IN EFFECTIVE 
INSTITUTIONAL TRAINING PROGRAMS FOR 
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Although every state makes provision for the institu- 
tionalization of its mentally retarded population, custodial 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2202 


EDUCATION 





care tended to predominate, with little emphasis upon edu- 
cation or training, until mid-century. Where training is 
provided, emphasis is usually upon programs for educable 
individuals, who are more frequently regarded as having 
potentialities for becoming useful members of society. 
The research which has been reported shows that little 
emphasis has been given to identifying as evaluative cri- 
teria the principles and practices underlying effective 
training programs for the mentally retarded. The litera- 
ture, at the same time, has shown a definite trend toward 
the necessity of fostering optimal growth and habilitation 
of mentally retarded persons in institutions, rather than 
emphasizing only their custodial care. 

The major purpose of the study was, therefore, that of 
developing criteria for use by institutional staff members 
in building effective training programs for the educable, 
mentally retarded. 

The procedure used in the study involved the securing 
and analyzing of data based upon responses of qualified 
authorities to items contained in a questionnaire designed 
specifically for the purpose. Only those items receiving 
90 per cent agreement, or better, on the part of the selected 
jurors responding, or an Index of Strong Agreement score 
of .60 or better, were retained for inclusion in a set of 
criteria finally recommended. 

The questionnaire contained statements of proposed 
basic principles and suggested illustrative practices based 
upon a careful review of pertinent literature. A prelimi- 
nary questionnaire was first submitted to a small, selected 
group of jurors and then revised. In its final form, the 
questionnaire was submitted to 200 qualified jurors. 

That the reader might have full information regarding 
qualifications of the jury and thus be able to judge the 
competency of those whose opinions have been summarized 
and presented in various tables, a listing of their names, 
identification, and qualifications considered, was provided 
in an appendix. The jury was composed principally of 
persons holding positions of leadership and considerable 
responsibility in institutions for the mentally retarded, 
and represented such fields as administration, medicine, 
psychiatry, psychology, social work, and education. 

The jurors were asked to react to each item of the 
questionnaire by means of a four-point rating scale de- 
signed to elicit a response indicating strong agreement, 
mild agreement, mild disagreement, or strong disagree- 
ment. One hundred thirty-one returns were received, 
although the number responding to a particular item some- 
times fell below this figure. 

To make the recommended criteria of possibly greater 
value to those using them, the study reported, in the form 
of an evaluative instrument among the conclusions, four 
levels of importance, based upon Index of Strong Agree- 
ment scores which were used as indicators of relative 
acceptability. To obtain the ISA score for each item, the 
number of respondents indicating strong agreement was 
divided by the sum of those indicating strong or mild agree- 
ment. Arbitrary cut-off points were established to distin- 
guish levels of importance, or acceptability, among items 
belonging to particular sections or groupings of items 
within the instrument, with first priority being accorded 
those items which received ISA scores of .90 or higher. 
Items with ISA scores of .80 through .89 were classed at 
the second level; those with scores from .70 through .79, 
at the third level; and those from .60 through .69, at the 
fourth level. 





Certain observations and suggestions considered to be 
of significance to those who may use the criteria, and cer- 
tain implications and recommendations for further study, 
were also included. 
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THE VOCATIONAL ADJUSTMENT OF 
HANDICAPPED WORKERS SUBSEQUENT 
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Purpose of Study 


The purpose of this study was to investigate the voca- 
tional adjustment of a group of handicapped workers sub- 
sequent to their rehabilitation. It was concerned with those 
permanently handicapped persons who received rehabilita- 
tion services, including vocational training, from the 
Florida Division of Vocational Rehabilitation and who were 
declared rehabilitated during the 1953-1954 fiscal year. 
Specifically, the study attempted to ascertain and analyze 
information concerning five aspects of vocational adjust- 
ment (employment history subsequent to rehabilitation, 
earning power subsequent to rehabilitation, attitude toward 
rehabilitation, present job satisfaction, and need for further 
rehabilitation services); to determine the relationships of 
these five aspects of vocational adjustment to certain 
preexistent factors; and to determine the relationship of 
these five aspects of vocational adjustment to each other. 


Method of Investigation 


In December, 1958, Vocational Rehabilitation Follow-Up 
Inquiry Sheets were mailed to 237 persons comprising the 
population, and of this number, 124 returned completed 
Inquiry Sheets in usable form. Other data were secured 
from records of the Florida Division of Vocational Reha- 
bilitation. Statistical analyses of relationships were made 
by use of the contingency coefficient and chi square. 


Results 


At the time of this inquiry, eighty, 65 per cent, of the 
124 persons comprising the sample were employed full 
time for wages, with an average weekly salary of $65.41, 
whereas ninety-nine had no regular earnings when accepted 
for rehabilitation. Of the eighty employed full time for 
wages, job satisfaction of forty-three was rated good; 
of eighteen, fair; and of nineteen, poor. Ninety-eight mem- 
bers of the sample had a good attitude toward rehabilita- 
tion, and thirty-six indicated a desire for additional serv- 
ices. Statistical analyses revealed only seven significant 
relationships. 


Conclusions 


The major findings of this study indicated a tendency 
for those persons comprising the sample, subsequent to 
their rehabilitation, to have had employment of a permanent 
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nature, sufficient earnings to be self-sustaining, satisfac- 
tion with their present jobs, a good attitude toward their 
rehabilitation, rehabilitation of a permanent nature, and 
satisfactory vocational adjustment. It was further con- 
cluded that there was a tendency for the rehabilitation 
services as provided by the Florida Division of Vocational 
Rehabilitation to have been successful in vocationally re- 
habilitating those persons comprising the sample. 
Microfilm $2.75; Xerox $8.60. 186 pages. 


THE PLACEMENT SERVICE 
IN NEW JERSEY VOCATIONAL AND 
TECHNICAL HIGH SCHOOLS 


(L. C. Card Not Mic 60-4956) 


J. Henry Zanzalari, Ed.D. 
Rutgers University, 1960 


Problem. The purpose of this study was to develop 
criteria for evaluating a placement service in a vocational 
and technical high school and to apply these criteria to the 
placement services in the nineteen vocational and technical 
high schools in New Jersey in order to ascertain strengths 
and weaknesses of the current programs. 

Delimitation. This study was limited to the nineteen 
vocational and technical high schools in New Jersey. 

Procedures. The criteria were devised following a 
review of the literature concerning the placement function 
and the evaluation of guidance services. After a compari- 
son with published criteria, the evolved instrument was 
validated by a jury. 

The criteria encompassed four interview schedules 
designed to solicit responses from four groups of school 
personnel: the person in charge of placement, the admin- 
istrator, the apprentice coordinator, and the shop teacher. 

Visitations were made to the nineteen schools and 
interviews were held with a total of nineteen persons in 
charge of placement, nineteen administrators, nine ap- 
prentice coordinators, and 136 shop teachers. 

Findings and Conclusions. A total of 1,384 students 
graduated from the vocational and technical high schools 
of New Jersey in June 1958. Approximately 80 per cent, 
or 925 graduates, entered employment in trades, or jobs 
related to the trades studied in school. Over 90 per cent 
of those employed immediately after graduation had found 
employment through their placement services. There was 
no coordinated, state-wide program to help dropouts gain 
employment. In-school pupils received scant help in 
securing part-time work. Placement of evening school 
students was haphazard and incidental. 

The trend in vocational education in New Jersey since 
1945 had been to assign primary responsibility for the 
placement services to the guidance and placement coun- 
selors rather than to the administrators, apprentice co- 
ordinators, or shop teachers. 

Shop teachers participated actively in the placement 
function. Sometimes they placed students directly on the 
job; at times, they referred employer requests to the 
placement office. 

Administrators and apprentice coordinators played 
limited referral roles in the placement function. 

The basic approach to placement in a vocational and 














technical high school involved an initial contact of the 
student by the placement counselor, an interview of the 
counselee by the counselor, and, finally, the referral of 
the potential employee to the employer. The placement 
procedures that assisted this process differed from school 
to school. Thus, the use of placement forms such as let- 
ters of introduction and job verification forms varied from 
school to school. 

Occupational and educational requirements for state 
certification of guidance and placement counselors had 
helped the schools in obtaining well prepared and well 
qualified personnel to fill placement jobs. 

The three outstanding features of the placement serv- 
ices were the coordination between the placement staff and 
shop teachers, the in-service training of counselors, and 
the provisions for physical facilities in the placement 
offices. 

The three phases of the placement service most in need 
of improvement were the infrequent use of placement 
forms, the rare instances of cooperation between appren- 
tice coordinators and placement staffs, and the paucity of 
research studies. 

Recommendations. A meeting on a state level of the 
apprentice coordinators and placement counselors was 
recommended to help overcome the inadequacies in the 
coordination of placement activities between these groups. 
In view of the fact that both met individually on a state 
basis, a combined session would not be difficult to schedule. 
The results of the conference could be published in the 
form of a handbook to serve as a guide for placement rela- 
tionships between apprentice coordinators and placement 
counselors. 

A broadening of the present follow-up program required 
by the State Department of Education was suggested as an 
approach to meeting the need for more research studies. 
In addition to the one year follow-up of graduates, this 
program could include a study of graduates out of school 
for five years. 

A study of dropouts and their relationships to trade 
employment was recommended as an aid to understanding 
the role of the dropout in trade and industrial education. 
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Major Professor: Maycie K. Southall 


The purpose of this study was to determine the compe- 
tences eight accredited teacher-education institutions are 
attempting to develop in prospective elementary school 
teachers, and to ascertain the contributions the different 
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curriculum areas state that they attempt to make to the 
development of these teacher competences. The statement 
of teacher competence made by the California Teachers 
Association was used to analyze the competences stated in 
the required courses at each of the eight institutions. The 
recommendations of leaders in the field of teacher educa- 
tion were used to evaluate the findings. 


Findings and Recommendations of the Study 


The programs for the preparation of elementary school 
teachers were developed through the cooperation of faculty 
members representing all departments of the college. 
When the programs of the eight teacher-education insti- 
tutions were analyzed, it was found that the average pro- 
portion of the curriculum devoted to nonprofessional 
courses is 61.6 per cent, and 23.3 per cent to professional 
courses. Although a full day of student teaching is recom- 
mended in literature, only two institutions require this 
amount. However, half of the institutions make a full day 
of student teaching available to prospective elementary 
school teachers. 

Judging from the number of competences classified 
under each of the six major roles of the teacher, the 
teacher as a mediator of the culture is receiving the 
greatest amount of attention in the programs studied, with 
the teacher as a director of learning ranking second. In 
fact, more than four-fifths, 82.4 per cent, of all compe- 
tences stated are concerned with just two roles of the 
teacher--as a mediator of the culture and as a director of 
learning. The teacher as a counselor and guidance worker 
is the role which seems to be receiving the least amount of 
attention in the programs. 

Almost one-half of the twenty-eight competences listed 
by the California Teachers Association and used as the 
basis for the analysis made in this study seem to be re- 
ceiving very little attention in the programs of the insti- 
tutions. The six competences which are most frequently 
mentioned in the eight programs studied are listed in rank 
order. They refer to the ability of the teacher to perform 
the following tasks: 

1. To draw on a scholarly background to enrich the 
cultural growth of pupils 

2. To demonstrate effective instructional procedures 

3. To adapt principles of child growth and development 
to the planning of learning activities 

4. To plan the teacher-learning situation in accord 
with acceptable principles of learning 

5. To develop pupil-attitudes and skills necessary for 
effective participation in a changing democratic society 

6. To help the students acquire the values realized as 
ideals of democracy 

Both the general education and specified subject-matter 
courses seem to make their greatest contribution to the 
development of the teacher as a mediator of the culture, 
while professional education’s greatest contribution is to 
the development of the teacher as a director of learning. 
Student teaching contributes largely to the development of 
the teacher as a director of learning and as a member of 
the profession. 

Each institution should analyze its program for the 
preparation of elementary school teachers to determine 
what competences, if any, are being neglected or over- 
emphasized, and to ascertain the relationship between the 
competences stated and the content of the courses required 





with a view toward the improvement of the program by the 
addition, deletion, or combination of courses. 

Further research needs to be done in the area of 
teacher education to ascertain the elements essential in a 
program for the education of elementary school teachers, 
and to determine the length of time needed to develop the 
competences necessary for a teacher to perform effectively 
his several roles. 
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Chairman: Dr. John A. Rorer 


Purpose. 

This is an experimental study on the teaching of elec- 
tricity and machines in fifth grade classrooms. The major 
problem was to determine whether there was a difference 
in the learning of certain science subject matter by pupils 
when their teachers received instruction by television and 
when these teachers did not receive instruction by tele- 
vision. A secondary problem was to determine whether 
there was a difference in the extent of classroom use of 
the materials and methods suggested in the “Science Guide” 
when these teachers received instruction by television and 
when these teachers did not receive instruction by tele- 
vision. 


Procedures. 

A survey was made to determine the locality for the 
experiment. The fundamental consideration in locating 
the experiment was the availability of a television station 
within a reception area providing an adequate number of 
subjects for the experiment. 

Thirty-four teachers and their 1039 pupils were ran- 
domly assigned to experimental and control groups for the 
study of electricity. Each teacher served alternately as 
experimental or control teacher for the study of electricity 
and machines. Television instruction and classroom 
teaching followed this pattern: 





Unit on Electricity 
Group Y (Control) 


Teaching without television 
aid for teachers. 


Group X (Experimental) 
Teaching with television 
aid for teachers. 

Unit on Machines 
Group X (Control) 


Teaching without television 
aid for teachers. 


Group Y (Experimental) 


Teaching with television 
aid for teachers. 


Tests of mental maturity and pre-tests of subject 
matter on electricity and machines provided a basis for 
comparing groups of pupils before the periods of instruc- 
tion. Teachers in both experimental and control groups 
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were provided with the “Science Guide.” Only those 
teachers in the experimental group viewed three half-hour 
television programs on the specified subject before the 
period of classroom instruction. Eight instructional pe- 
riods of thirty minutes were devoted to the teaching of each 
of the two units in elementary science in the classroom by 
both the experimental and control teachers. 

A post-test was administered to the pupils to provide 
evidence of gain in knowledge of subject matter following 
the periods of classroom instruction. The t test was used 
to establish the statistical significance of the differences 
which existed between the groups of pupils. Significance 
was determined at the .01 level of confidence. 

A questionnaire was employed to determine the extent 
of teacher use in the classroom of materials and methods 
suggested in the “Science Guide” and presented during the 
instruction by television. The Chi square formula was 
used to determine this difference between the experimental 
and control teacher on the basis of the evidence submitted 
in the questionnaire. Significance was determined at the 
.01 level of confidence. 


Findings. 

1. Pupils of teachers who received planned instruction 
on electricity by television learned significantly more in 
subject matter on electricity than pupils of teachers who 
did not receive planned instruction by television on this 
topic. 

2. Teachers who received planned instruction on elec- 
tricity by television used significantly more of the mate- 
rials and methods, suggested in the “Science Guide,” in 
their classrooms than teachers who did not receive planned 
instruction by television on this topic. 

3. Pupils of teachers who received planned instruction 
on machines by television learned as much in subject 
matter on machines as pupils of teachers who did not re- 
ceive planned television instruction on this topic. 

4. Teachers who received planned instruction on ma- 
chines by television made no significantly greater use of 
the materials and methods, suggested in the “Science 
Guide,” in their classrooms than teachers who did not 
receive this same planned instruction by television. 
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OF COMPETENCY IN 
TEACHING PHYSICAL EDUCATION 


(L. C. Card No. Mic 60-5472) 


Dorothea Aileen Coleman, Ed.D. 
University of Southern California, 1960 
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The problem of the study was to identify the under- 
graduate learning experiences that physical education 
teachers in service in the state of Washington consider 
essential to the development of teaching competence in 
physical education and to organize these experiences into 
an inventory that might be used for structuring professional 
programs of teacher preparation in physical education in 





terms of the learning experiences provided by such 
programs. 

Cake’s theoretical objectives of teacher education in 
physical education served as the basis of the study. The 
objectives were restated as eighteen competencies which 
the professional program should attempt to develop in 
undergraduate students. By applying seven criteria de- 
rived from the literature, a list of 150 learning experiences 
was established and arranged under the competency each 
experience was intended to develop. 

The desirability of each learning experience to the 
competency sought was rated on a five-category scale by 
113 men and 117 women teachers of physical education in 
the secondary schools in the state of Washington. On the 
basis of these ratings, an inventory of essential, highly 
desirable, and the highest-ranking desirable experiences 
was developed for use as a guide in structuring and evalu- 
ating professional programs. 

Findings. (1) Essential learning experiences were 
related primarily to the performance of specialized teach- 
ing functions. Technical competency appeared to be es- 
sential to the beginning physical education teacher; theo- 
retical knowledges and understandings generally were less 
important. (2) Highly desirable learning experiences were 
related primarily to the development of functional skills as 
a person and as a teacher in general. (3) Desirable learn- 
ing experiences were related primarily to the development 
of the person, the performance of specialized functions, 
and the study and application of theory. The highest- 
ranking desirable experiences, however, were related 
primarily to development of the person and performance 
of specialist functions. (4) Learning experiences of de- 
batable value were related in general to the development 
of the person and performance skill in specific physical 
activities. (5) The desirability of one experience, tracing 
the history of competitive athletics, was uncertain. (6) The 
teachers differed from the literature by emphasizing 
narrow specialization in technical functions. The literature 
recommended more learning experiences, more intellec- 
tualized content, and more guidance of the student than the 
teachers consider essential to developing teaching com- 
petence in physical education. (7) In general, the findings 
are in accord with those reported by other investigators. 

Conclusion. The primary objectives of the professional 
programs of teacher preparation institutions in the state 
of Washington with limited credit hours for the program 
should be focused on providing the kinds of learning expe- 
riences that develop the specific competencies needed to 
perform the specialized functions of the physical education 
teacher. 

Recommendations. The inventory of learning experi- 
ences is recommended for use by departments of physical 
education for clarifying teacher education objectives, 
defining competencies, and selecting learning experiences. 
(2) Departments of physical education should identify the 
learning experiences that can be shared by men and women 
teacher candidates without sacrifice of objectives sought. 
(3) The State Department of Public Instruction in Wash- 
ington, superintendents, teacher educators, and physical 
education teachers in service should jointly study the 
professional program in relation to the needs, conditions, 
and opportunities for physical education programs in the 
field. (4) The scientific facts and theories essential to the 
beginning physical education teacher should be identified 
and integrated with course work. (5) The teacher candidate 
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should experience in his own learning experiences the 
application of the educational and scientific facts and theo- 
ries pertinent to his field. 
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AN INVESTIGATION OF EDUCATIONAL RESEARCH 
IN SELECTED LABORATORY SCHOOLS 
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The Ohio State University, 1960 


Statement of Problem 

The purpose of this study was to determine the extent 
to which laboratory schools, at the elementary-grade level, 
connected with state-supported institutions of teacher 
education, were involved in educational research. A corol- 
lary purpose was the investigation of types and areas of 
research in which such laboratory schools are engaged. 
It was assumed that involvement in educational research 
was a proper function of the laboratory school. Two hy- 
potheses were tested: 

1. The great majority of laboratory schools are not 
engaged in educational research. 

2. The research conducted in laboratory schools meets 
the generally accepted criteria for educational research. 





Methods of Study - 

Lists of elementary laboratory schools connected with 
state-supported teacher education institutions were sup- 
plied by two professional organizations and an agency of 
the federal government. Questionnaires were sent to 
administrators of those schools named on at least two of 
the lists. 

Five laboratory schools were visited in order to con- 
firm and supplement the data supplied through the ques- 
tionnaires. Further data were supplied through interviews 
with seven educators, six of whom had experience as 
laboratory-school administrators. 





Results 

One hundred and fifteen completed questionnaires, or 
74.66 percent of those sent, were returned by administra- 
tors of laboratory schools. 

Responses indicate that 53 of the faculty group of labo- 
ratory schools are presently engaged in a re-examination 
of the function or functions of the laboratory school. 

Most of the research was described as experimental, 
and curriculum and school-community relations were 
frequently considered areas of research. The great ma- 
jority of areas of research were identified by classroom 
teachers. 

The most important functions of the laboratory school 
appear to be student teaching, observation, participation, 
and demonstration. Numerical weights were assigned to 
positions (4 for the function listed as most important, etc.), 
and weighted totals were computed from the sums of the 
products of numbers of responses multiplied by the weight 
assigned the position. There was very little difference 
between the functions as listed on statements of functions 
issued by laboratory schools and the functions that admin- 
istrators saw in operation. 





Weighted totals assigned the various functions of the 
laboratory school indicate the following rank order of 
functions: 


Operational Functions Stated Functions 


1. Student teaching 1. Student Teaching 

2. Observation 2. Demonstration 

3. Demonstration 3. Observation 

4. Participation 4. Participation 

5. Research, 5. Research, 
Experimentation Experimentation 


It seems apparent that research is not considered to be 
a function of much significance by laboratory school ad- 
ministrators. 

The major blocks to increased research activity appear 
to be insufficient funds, ineffective leadership, and inade- 
quate clerical help. 


Conclusions 

1. Laboratory schools are presently devoting major 
portions of time and energy to fulfilling the functions of 
student teaching, observation, demonstration, and par- 
ticipation. 

2. Many faculty members and administrators see a 
need for a redefinition of the role of the laboratory school. 
Maintenance of the laboratory school will be difficult to 
justify if it continues to serve functions which can be 
served equally well and at considerably less expense by 
public schools. 

3. Laboratory schools are presently making contribu- 
tions to research in the areas of curriculum and in certain 
aspects of school community relations. 

4. There is some agreement that laboratory school 
teachers should be active participants in educational re- 
search and should be released from routine classroom 
duties in order to carry on research. 

5. Laboratory school teachers are more competent 
contributors to educational research than has apparently 
been assumed. Both teachers and their principals in 
relatively large numbers expressed a need for specific 
help in research methodology. 

Microfilm $3.30; Xerox $11.50. 255 pages. 





IN-SERVICE TEACHER EDUCATION 
IN OREGON JUNIOR HIGH SCHOOLS 


(L. C. Card No. Mic 60-5397) 


Drayton Earl Marsh, Ed.D. 
University of Oregon, 1960 


Adviser: A. C. Hearn 


The purpose of this study was three-fold: (1) to ascer- 
tain the nature and extent of in-service teacher education 
in the junior high schools in Oregon; (2) to determine 
generally accepted in-service education practices as de- 
veloped from an analysis of the pertinent literature; 
and (3) to evaluate existing practices in Oregon on the 
basis of criteria derived from the literature and from the 
opinions of educational specialists. 

Procedures included: (1) investigation of related 
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literature; (2) a questionnaire survey of existing in-service 
teacher education programs in Oregon junior high schools; 
and (3) the formulation and validation of criteria. 

Findings. (1) Greatest strengths of existing in-service 
education programs appeared to be (a) creation of an 
awareness of the need to improve instruction, (b) an at- 
mosphere conducive to democratic cooperation, and (c) en- 
couragement of coordinated thinking and planning of 
teachers. (2) Greatest program weaknesses appeared to 
be in the areas of (a) information about teaching assign- 
ments and instructional materials, (b) instruction about 
the use and interpretation of test data and student cumula- 
tive records, (c) understanding of board of education 
policies, code of ethics, and the legal responsibilities of 
teachers, (d) explanation of class and grade assignments, 
(e) information about the teacher evaluation policy, and 
(f) help in counseling and guidance techniques. (3) Areas 
in which teachers desired help were (a) understanding of 
early adolescence, (b) guidance and counseling techniques, 
and (c) interpretation of test data and other information 
contained in student cumulative records. 

Eighteen criteria of in-service education were estab- 
lished from the survey findings through evaluation by 
juries of teachers and specialists. 

Conclusions. (1) Junior high school teachers have not 
been adequately trained to teach children in this transi- 





tional educational unit, with its distinct aims and objectives. 


(2) In-service education programs for junior high school 
teachers would gain from a greater emphasis on under- 
standing adolescent children, counseling and guidance 
procedures, orientation to school and community, and 
greater involvement of teachers in curriculum and in- 
service activities. (3) Administrators and school boards 
are not capitalizing on the eagerness of teachers to par- 
ticipate more actively in planning and conducting in-service 
training programs. 

Recommendations. It is recommended that (1) teachers 
be involved in the planning of their in-service education 
programs; (2) where possible, workshop and conference 
techniques be employed, especially in areas of adolescence, 
counseling and guidance, interpretation of test data, and 
use of cumulative records; and (3) teachers be encouraged 
to take courses on the junior high school, principles of 
guidance, techniques of counseling, and psychology of early 
adolescence. Microfilm $4.10; Xerox $14.40. 318 pages. 





PRACTICES AND OPINIONS REGARDING 
PRE-SERVICE PREPARATION FOR 
TEACHERS OF EMOTIONALLY 
DISTURBED CHILDREN 


(L. C. Card No. Mic 60-5855) 
John Edward Pate, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: Harold D. Drummond 


Purpose 


The study was conducted (1) to describe the status of 
graduate collegiate programs for the pre-service prepara- 
tion of teachers of emotionally disturbed children, and (2) to 





develop a proposal for a teacher education program in this 
specialization. For the study, “emotionally disturbed” 
implied mental illness as distinct from simple behavior 
preblems or delinquency. Accredited colleges offering 
specifically designed courses during the regular academic 
year dealing with the nature of, educational procedures for, 
and student teaching with disturbed children were recog- 
nized as program centers. 


Procedure 


Program centers, identified by state directors of spe- 
cial education or by professional literature, were studied 
by questionnaire and observation by the investigator. 
Expert opinion regarding preparation for teachers of dis- 
turbed children was solicited from a thirty-member panel 
of educators, mental hygienists, and specialists in the 
education of exceptional children, as nominated by ten 
national organizations. A tentative program was then sub- 
mitted for critical appraisal to sixty-five directors of spe- 
cial education in local school systems and to seventy-five 
teachers of disturbed children. Implications for program 
planning were cited and a proposal was developed. 


Findings 

Nine institutions reported offering preparation for 
teachers of emotionally disturbed children: San Francisco 
State College, University of Denver, University of Chicago, 
Northwestern Louisiana State College, University of 
Michigan, Wayne State University, Trenton State College, 
Syracuse University, and Teachers College, Columbia 
University. The questionnaire study and observations 
suggested that few practices were common to the nine 
centers. Administrative structure and procedures for 
selecting teacher candidates were similar, but striking 
differences were apparent in staff composition, course 
requirement, use of resources, laboratory experiences for 
candidates, and general orientation of the various programs. 

Responses from the panel, the special education admin- 
istrators, and the teachers were analyzed for independence, 
and the opinions of the special education administrators 
and the teachers differed significantly. Collectively, how- 
ever, the responses from the three groups seemed to 
indicate that programs of preparation should include three 
areas for emphasis: (1) orientation and field work with 
disturbed children; (2) study and education of disturbed 
children; and (3) subjects associated with teaching skills, 
such as remedial reading, survey and interpretation of 
psychological tests, educational tests, and group dynamics. 


Recommendations 


Pre-service preparation for teachers of emotionally 
disturbed children should be an extension of special educa- 
tion curricula in colleges accustomed to active campus and 
community participation. The college staff, course work, 
and laboratory experiences should focus on teaching dis- 
turbed children rather than orthodox studies of abnormality. 

Experienced teachers of normal children are the best 
prospects for successful teachers of disturbed children. 

In addition to standard admission requirements, applicants 
should be assessed for professional sophistication and 
emotional integrity. Interviews and recommendations are 
subjective criteria, admittedly, but the most valid predictor 
of success is apparently previous performance. 
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To gather data toward the answers to these questions, 
the author went to the experts via the literature and per- 
sonal interviews, and to the New Jersey physics teachers 
via a questionnaire. 


The program should be sequentially developed to pro- 
vide, initially, an introduction to exceptional children, a 
course in the characteristics of disturbed children, orien- 
tation and field work with disturbed children in a psychi- 
atric unit, and a course in remedial reading. In the second 
phase of the program the canditates would study educational 
procedures to be utilized with disturbed children and begin 
student teaching. Study of psychological and diagnostic 
educational tests and an elective course would also be 
provided. Cadet teaching, a course in group dynamics, 
and two elective courses would conclude the programmed 
sequence. Microfilm $2.75; Xerox $8.60. 188 pages. 


IV. ANALYSIS AND INTERPRETATION 
OF THE DATA 


The data gathered were analyzed, and conclusions about 
re-education programs were drawn. These conclusions 
served as the criteria against which the proposed program 
was compared. These statements of conclusion were: 


A. The program should include the subject matter of 
classical physics. 


B. The program should include mathematics through 


A PLAN FOR THE IN-SERVICE 
calculus. 


RE-EDUCATION OF PHYSICS TEACHERS 
IN NEW JERSEY C. 


(L. C. Card No. Mic 60-4949) 


Emil Joseph Piel, Ed.D. 
Rutgers University, 1960 


The program should include the subject matter of 
modern physics. 


D. The program should include laboratory experiences 
of the level encountered in high school physics. 


E. The program should include experiences in the new 
I. NEED FOR THE STUDY nationally sponsored high school physics curricula. 
Prominent national leaders have called for study of the 
high school physics curriculum and the methods of teaching 
high school physics. New physics curricula have been G. 
developed on a national level. In New Jersey there is no 
intention of providing a state syllabus in physics. Any 
physics curriculum revision in New Jersey will rest on 
the local school district with the local physics teacher 
playing an important role. The physics teacher in 
New Jersey must, therefore, have a background in mathe- 
matics and physics which will fit him for the task. 


F. The program should provide experiences in univer- 
sity and industrial laboratories. 


The program should provide for continuing contacts 
with university and industrial scientists. 


V. THE PROPOSED PROGRAM 
The proposed program was set up in three phases. 
A. Program A was designed for teachers withless than 


three previous courses in physics or none since 


ll, STATEMENT OF THE PROBLEM 
O 1949. It suggested for inclusion the following: 


It is the purpose of this dissertation to propose 
a program for the re-education of physics teachers in 
New Jersey so that they might have the physics and mathe- 
matics background necessary for effective participation in 
all phases of physics education at the high school level. 


Il. PLAN FOR STUDY OF THE PROBLEM 


Before any program of re-education could be proposed, 
certain questions had to be answered. These questions 
were: 


A. What background in mathematics and physics should 
the physics teacher have? 


B. What background in mathematics and physics did 
the New Jersey physics teachers have ? 


C. To what extent were the physics teachers willing to 
participate in re-education programs. 


D. What are the recognized methods of re-education 
presently in operation? 


E. To what extent are New Jersey colleges prepared 
to participate in the re-education of physics 
teachers ? 





. Mathematics through calculus for those teachers 


who had not had this training. 


. The subject matter of classical physics, 


Physical Science Study course materials, and 
the Continental Classroom. 


Laboratory work related to the subject matter. 


. Demonstrations by expert demonstrators with 


opportunity for practice. 


B. Program B was designed for those teachers with 


one or two courses in physics since 1949. It was 
organized for the teacher with more background 
than the minimum suggested for Program A, but 
not so much as that recommended by the experts. 
It was designed to bring the teachers to the same 
final level of training as that of Program A, but 
in fewer steps. 


C. Program C was planned for those physics teachers 


who had completed the equivalent of Program 
Aor B. It included a course in laboratory and 
demonstration techniques, research assistantships 
and seminars with industry scientists. 
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VI. SUMMARY AND CONCLUSION 


A long range program in which New Jersey institutes 
of higher education planned revision of undergraduate and 
graduate curricula offerings was suggested. Along with 
the suggestion of curricula revisions, the suggestion that 
the New Jersey State Department of Education review its 
requirements for the physics teacher certification was 
also made. It was suggested that the New Jersey Science - 
Industry Coordinator work with industry to set up the 
research and seminar phases of the program. The final 
recommendation was that as much of this training as 
possible be done within the State of New Jersey so that 
dependence on other states would be kept at a minimum 
at a time when they too have re-education problems. 

Microfilm $2.75; Xerox $9.25. 204 pages. 


AN EVALUATION OF THE UNDERGRADUATE 
ELEMENTARY TEACHER EDUCATION PROGRAM 
AT THE UNIVERSITY OF OREGON, 
BASED ON THE OPINIONS OF GRADUATES. 


(L. C. Card No. Mic 60-5401) 


Evelyn Piper, Ed.D. 
University of Oregon, 1960 


Adviser: Paul E. Kambly 


Purposes of the Study 


The purpose of this study was to determine graduates’ 
and their principals’ opinions of the adequacy of the pre- 
service elementary teacher education program at the 
University of Oregon. The study attempted to determine 
the extent to which the graduates’ ability, grade point 
average, year of graduation, years of teaching experience 
and the grade level of teaching affected their opinions in 
regard to their preparation. 





Procedures 





Questionnaires were sent to all the graduates of the 
elementary teacher education program who had fulfilled 
the major part of their professional education require- 
ments at the University. Responses were received from 
155, or eighty-nine per cent, of the 174 graduates who were 
qualified to participate in the study. Responses were also 
received from 118, or seventy-six per cent, of the prin- 
cipals who had worked with the participating graduates. 

A selected group of faculty members of the University who 
teach required professional courses in the elementary 
teacher education program were also requested to respond 
to a brief questionnaire which was used primarily to vali- 
date the opinions of the graduates and their principals. 

Tabulations were made for the graduates, principals 
and selected faculty members who responded to the ques- 
tionnaire. The data were classified separately for gradu- 
ates whose psychological ratings were in the first four 
stanines and for those whose ratings were in the upper 
four stanines. Separate tabulations were also made for 
those whose grade point averages were in the upper five 
stanines and for those in the lower three stanines. 





The data were compiled separately for graduates who had 
taught one year, two years, and three years as well as for 
those who graduated in different years. Using the prin- 
cipal’s evaluation of the effectiveness of the teacher, a 
mean rating was determined fur each graduate. Tabula- 
tions were then made for graduates whose ratings were 

in the average and the below average group and the above 
average group. 

Since there were different numbers of graduates, prin- 
cipals, and faculty members responding to each question, 
it was impossible to use the raw numbers for matters of 
comparison. Because of this, each tabulation was recorded 
as a percentage. 


Conclusions 





Forty-two per cent or more of the graduates expressed 
the opinion that they preferred the same number of quarter 
hours continued for each of the courses and sequences. 
More respondents recommended an increase in the number 
of hours provided for the Science Curriculum and a de- 
crease in the number of hours provided for School in 
American Life than for any other courses. Twenty-five 
per cent or more of the graduates recommended a reduc- 
tion of hours in Human Growth and Development, Educa- 
tional Psychology, Art, Music, Health and Lower Division 
Physical Education. 

Student Teaching and September Experience was indi- 
cated by eighty per cent of the respondents as having been 
of great value. However, graduates felt that some modi- 
fication in the student teaching experience was needed. 
They expressed the opinion that they would have been 
helped by having had some experience in an elementary 
classroom prior to the curriculum courses, and also by 
having had some experience with more than one grade 
level as well as having had more adequate provisions for 
help in all subject areas. 

There was some evidence of agreement among the 
three groups of respondees in regard to the areas in which 
inadequate preparation had been provided. There were 
three competencies from among the first seven compe- 
tencies indicated by all three groups as having received 
less than adequate emphasis: 


Using diagnostic and remedial procedures effectively. 
Managing the class effectively. 
Evaluating the achievement of children. 


There was even more evidence of agreement among the 
three groups of respondees in regard to the category of 
more than adequate emphasis having been provided. From 
the seven competencies for which the largest number in 
each of the three groups of respondents replied, these 
appeared on each of the three lists: 


Maintaining an atmosphere in the classroom that is 
conducive to learning. 

Understanding the way children learn. 

Using effective teaching procedures. 

Assisting in maintaining good relations between school 
and the rest of the community. 

Understanding the age level with which they are working. 


There was evidence that various factors affected the 
responses of the graduates. Graduates with psychological 
ratings in the lower four stanines felt more adequately 
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prepared than did the graduates with psychological ratings 
in the upper four stanines. The 1956 graduates indicated 
more satisfaction with their preparation and felt more 
adequately prepared than the graduates of 1957 and 1958. 
The 1957 graduates indicated more dissatisfaction with 
their courses than the graduates of the other two years. 
Graduates who had not taught indicated more dissatisfac- 
tion with the program than those who were teaching. 
Microfilm $3.55; Xerox $12.40. 273 pages. 


A STUDY OF COMPETENCIES NEEDED 
BY SECONDARY SCHOOL TEACHERS FOR 
COMMUNITY EDUCATION 


(L. C. Card No. Mic 60-5569) 


Carroll Ray Sawin, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Dr. Dale K. Hayes 


Statement of the Problem 
The purpose of this study was to determine: 


1. The special competencies needed by secondary 
school teachers for effective work in community 
education. 


2. The implications these competencies have for 
a teacher-education program. 


Procedures 


Related literature was reviewed to (1) develop a back- 
ground for the specific study, (2) aid in preparing an in- 
terview schedule, (3) aid in the development of the ques- 
tionnaire, and (4) determine the mailing list. 

An interview schedule was administered to thirty-one 
selected secondary school teachers, school administrators, 
and other “educational leaders” from the University of 
Nebraska and the Nebraska State Department of Education 
who have participated in the Nebraska Community Educa- 
tion Project. Data derived from the literature and the 
interviews were used to prepare the questionnaire which 
was mailed to three groups of one-hundred fifty-six re- 
spondents: Group I, eighty-five secondary school teachers; 
Group II, thirty-six school administrators; Group III, 
thirty-five “educational leaders.” Seventy-one per cent of 
the addressees responded. 

The returned questionnaires were analyzed to determine 
general areas of agreement and disagreement among the 
three groups of respondents. 


Findings 
The three groups were agreed that (1) community edu- 
cation had special implications for secondary school 
teachers, and (2) there are special competencies needed 
by secondary school teachers for effective work in com- 
munity education. Results indicate that teachers should: 


1. Have the ability to work with and to gain the 
confidence and respect of a variety of groups in the 
community. 





2. Have a sincere concern for people and their 
improvement. 


3. Be able to identify, organize, and use community 
resources effectively in providing meaningful ex- 
periences for secondary school students. 


It was also agreed by the three groups that preparation 
programs for community education should provide work in 
(1) human relations, (2) theory of community education, 

(3) identifying, organizing, and using community resources, 
(4) community processes, (5) communicative skills, and 
(6) group dynamics. 

The three groups agree that (1) conducting a school 
survey, (2) organizing a community resource file, (3) an- 
thropology, and (4) curriculum, are of little value in pre- 
paring teachers for community education. The respondents 
overwhelmingly believe their preparation programs did 
not adequately prepare them for community education. 

It was agreed that college instruction should provide 
prospective teachers with (1) an opportunity to work with 
people, (2) a familiarity with a variety of teaching methods, 
and (3) workshops, seminars, and laboratory periods. 

The most desired student teaching experience is a 
semester’s internship or apprenticeship in a public school 
practicing community education. 

Groups I and II rank skill in human relations much 
higher than Group III; however, the opposite is true when 
considering whether teachers should “have a sincere con- 
cern for people and their improvement.” 

Differences of opinion are also present when con- 
sidering community economics, planned field experiences, 
community organization, and philosophy and scope of edu- 
cation as a part of the teacher-education program. 


Recommendations 


1. Educational theory and field experiences should be 
carefully coordinated to allow a gradual progression from 
observation through participation to leadership. 

2. Human relations, group dynamics, community 
processes and organization are areas that should receive 
greater emphasis in teacher education. 

3. Teacher-education programs should be fitted to the 
needs of the individual without inflexible requirements. 

4. Workshops, seminars, and laboratory periods should 
be used more extensively in programs of teacher education. 
5. Teachers shouls receive a basic understanding of 
community education in the teacher-education program 

which would encompass a five year period. 

6. Teachers on the job must be provided opportunities 
for professional growth in community education. 

7. Additional studies should be conducted to determine 
what procedures might be used in implementing the type of 
preparation program needed for teachers to work effec- 
tively in community education. 

Microfilm $2.75; Xerox $7.20. 153 pages. 
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AN ANALYTIC STUDY OF CERTAIN MOTIVES 
AND NEEDS OF PROSPECTIVE 
WOMEN TEACHERS 


(L. C. Card No. Mic 60-6591) 


Mary Hughie Scott, Ed.D. 
University of Georgia, 1960 


Major Professor: Dr. Karl C. Garrison 


I, SUMMARY OF RESEARCH DESIGN 


The problem of the present study was to analyze the 
motives and the needs of prospective women teachers 
according to the area of prospective teaching and according 
to twelve personal characteristics. 

The following areas of teaching were involved (the 
number of subjects for each sub-group is indicated in 
parenthesis; the total number was 482): 1. Lower ele- 
mentary (152). 2. Upper elementary (87). 3. General sec- 
ondary (108). a. Language arts (62). b. Mathematics/ 
science (22). c. Social science (24). 4. Non-general sec- 
ondary (112). a. Business education (30). b. Art/music (26). 
c. Home economics (41). d. Physical education (15). 

5. Special education (23). 

Relationships were explored between the motive and 
the needs of the subjects and the following personal char- 
acteristics: (1) marital status; (2) age; (3) college class 
standing; (4) number of siblings; (5)ordinal of birth in 
family; (6) educational level of father; (7) educational level 
of mother; (8) occupation of father; (9) place of residence 
during high school; (10) number of years subjects planned 
to teach; (11) major reason for college attendance; and 
(12) academic average. 

Motives and needs were ascertained in two ways: 

(1) by analyzing the stated reasons for teaching as meas- 
ured by the Lang Scale of Motives for Teaching, and (2) by 
inferring psychological needs on the basis of subjects’ self - 
descriptions on the Edwards Personal Preference Schedule. 

The study dealt with the basic hypothesis that the 
“motives” and the “needs” of prospective women teachers 
vary according to the area of prospective teaching and 
according to twelve personal characteristics of prospective 
teachers. 

Relationships between rank-order entities were ex- 
plored by the rank-difference method of correlation, and 
relationships between given variables were tested by chi- 
square. Significance of the differences among means was 
tested by analysis of the variance, followed by the t-test 
and/or Duncan and Kramer’s multiple range tests. 








Il. SUMMARY OF MOST SIGNIFICANT FINDINGS 


Data pertinent to the aforementioned hypothesis were 
interpreted as warranting the following generalizations: 


1. All areas of teaching showed a high positive correla- 
tion between the self-rated amount of influence at- 
tributed to a given motive for teaching and the rated 
social acceptability rank of the motive. 


2. Lower elementary subjects had higher, while 
art/music subjects had lower, social acceptability 
scores than did subjects in other areas of teaching. 


3. Subjects who had the following personal character- 
istics tended to make comparatively low social 
acceptability scores: 





a. Those whose major reason for college attendance 
was to please the family, to be with friends, to 
increase social prestige, or to insure greater 
income. 


b. Those whose plans were to teach from one to four 
years, at which time they plan to marry and stop 
teaching permanently. 


c. Those who had the lowest academic average. 


4. Lower elementary subjects attributed more than 


expected influence to the motives relating to love 
for children, while general secondary subjects at- 
tributed more influence to the motive of enjoying 
the intellectual fellowship of other teachers. 


. In general, subjects who tended to attribute greatest 


influence to motives having relatively high social 
acceptability ratings also tended to have the following 
desirable professional characteristics: 


a. College attendance based on a desire for specific 
training to prepare for teaching. 


b. Higher than average marks in college courses. 


c. Longer than average anticipated teaching service. 


- To an extent significantly beyond chance expectancy 


the following relationships among variables were 
established: 


a. General secondary and special education subjects - 
a relatively high need for achievement. 


b. Lower and upper elementary subjects - a rela- 
tively great need for nurturance. 


c. Home economics subjects - a relatively high need 
for order. 


d. Special education subjects - a relatively low need 
for succorance. 


Ill, PRIMARY CONCLUSIONS 


. In general there is a positive association between 


desirable professional characteristics of prospective 
teachers and the social acceptability rank of the 
expressed motives that prompted them to choose 
teaching as a profession. 


. Those teacher trainees who report nonprofessional 


reasons for coming to college are likely to have 
inferior academic records and are likely to have 
been prompted in the choice of teaching by motives 
having comparatively low social acceptability ratings. 


. The preceding conclusions have important implica- 


tions for the selective recruitment and guidance of 
students by persons responsible for programs of 
teacher education. 


. Inter-area differences in (a) the social acceptability 


of motive for teaching, (b) the relative influence of 
particular motives for teaching, and (c) the personal 
needs of prospective teachers are of sufficient sta- 
tistical significance and theoretical importance to 
merit further and more definitive research. 
Microfilm $4.60; Xerox $16.20. 360 pages. 
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AN EVALUATION BY FIRST-YEAR AND 
SECOND-YEAR TEACHERS OF THEIR STUDENT 
TEACHING EXPERIENCES AS PROVIDED BY 
THE FOURTEEN STATE TEACHERS COLLEGES 
OF PENNSYLVANIA 


(L. C. Card No. Mic 60-6192) 


Irvin John Shutsy, Ed.D. 
University of Pittsburgh, 1960 


It was the purpose of this study to survey the opinions 
of first-year and second-year public school teachers con- 
cerning both teaching experiences and college administra- 
tive policies relating to student teaching. The problem 
was limited to the 1957 and 1958 graduates of the 14 state 
teachers colleges of Pennsylvania. The population for the 
study consisted of a 10 per cent random sample for 12 of 
the colleges plus a 100 per cent sample of two colleges 
selected for special treatment. 

A questionnaire was devised through the cooperation of 
all the directors of student teaching for the state teachers 
colleges. The questionnaire was sent to the selected 
sample of 1957 and 1958 graduates who had accepted teach 
ing positions. A total of 1307 questionnaires was mailed. 
A total of 777 useable responses was tabulated for this 
study. The population responding was comprised of 276 
elementary teachers, 264 secondary teachers, and 237 
teachers of special curriculums. The population was 
divided into 410 first-year and 367 second-year teachers. 

The respondents indicated the experiences they had 
during student teaching and whether or not they had en- 
countered the same experiences as public school teachers. 
In addition they were instructed to evaluate each teaching 
experience, as well as college administrative policy re- 
lating to student teaching, as being very valuable, of some 
value, or of little or no value, and to recommend those 
experiences that they would include in the student teaching 
program. The results of their recommendations appear in 
various tables in the text. 

Basically the study was seeking answers to seven 
questions. 

1. What teaching experiences were provided in the 
student teaching programs of the state teachers colleges 
of Pennsylvania? 

2. Were these same experiences encountered by public 
school teachers ? 

3. What is the evaluation of the selected teaching ex- 
periences by first-year and second-year teachers ? 

4. What teaching experiences do first and second-year 
teachers recommend as part of the student teaching 
program ? 

5. What are the recommendations of first and second- 
year teachers to improve pre-student teaching experiences? 

6. What are the recommendations of first and second- 
year teachers to improve student teaching? 

7. What are the opinions, evaluations, and recommen- 
dations of first and second-year teachers concerning col- 
lege administrative policies relating to student teaching? 

Comparison of responses was made between the various 
curriculums. First-year teachers’ evaluations were com- 
pared with second-year teachers’ evaluations. In addition, 
all the respondents’ evaluations were combined into a single 
composite, and comparisons were made with the various 
curriculums. 

The results of this study showed that all of the selected 








teaching experiences received some participation by the 
respondents. The relative frequency with which the ex- 
periences were encountered while student teaching is 
indicated by a range from a high of 93.7 per cent to a low 
of 2.6 per cent. The relative frequency with which the 
experiences were encountered as public school teachers 
range from a high of 93.1 per cent to a low of 6.8 per cent. 
No attempt was made in this study to standardize the 
student teaching program for all colleges. However, the 
various coefficients of correlation seem to indicate a 
nucleus of teaching experiences common to all of those 
participating in this study. This study made no attempt to 
compare the 14 student teaching programs represented in 
this study. The value of this study for each college de- 
pends upon the comparisons it makes of its own student 
teaching program with that of the recommendations sug- 
gested by the first-year and second-year teachers. 
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Arthur Lewis Ball, Ph.D. 
University of Pittsburgh, 1960 


The purpose of this study was to ascertain the factors 
affecting articulation of pupils from eight-grade elementary 
schools to secondary schools by the use of a free-response 
type of questionnaire. 

The data were gathered from three sources: (1) a free- 
response type of questionnaire addressed to 164 pupils 
moving from an eight-grade elementary school to a sec- 
ondary school; (2) the same questionnaire administered 
to 164 pupils moving from a junior high school eighth grade 
to ninth grade; (3) a questionnaire addressed to the prin- 
cipals of the receiving secondary schools with which the 
study was concerned. 

In responding to the questionnaire, the pupils were 
instructed to list their problems in the order of their im- 
portance and urgency, with the most important first, second 
most important second, etc. Thus it was possible to use 
the data collected in two separate and distinct ways. The 
first was to record the responses as simple frequencies 
and to show these as percentages of the total response to 
that area or type of problem. The second was to record 
the responses not only according to the principal area of 
response, but also according to the importance attached 
to the response as indicated by the pupil’s relative ranking 
of the responses. 

It was decided to use the junior high school pupils as a 
control group and to compare the results in those areas 
which showed a significant difference between the two 
groups under consideration. In so doing an incidental, but 
important, outcome was the identification of certain areas 
in which problems were held in common by both groups. 
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Accordingly, the data gleaned from the questionnaire 
addressed to pupils was considered statistically by the use 
of Chi Square, Spearman Rank Correlation, and a t test. 

The questionnaire addressed to principals of the re- 
ceiving secondary schools was in the nature of a check list 
with the opportunity to make qualifying or modifying re- 
marks at their discretion. 

Findings, presented primarily through a series of 
tables, led to the following conclusions: (1) a lag in educa- 
tion practices insofar as articulation was concerned was 
very evident in the school surveyed; (2) a considerable 
lack of continuity in subject matter between elementary 
school and the secondary school was an important factor 
in the problem of articulation; (3) problems of articulation 
in moving from the elementary school to the secondary 
school were not the exclusive responsibility of either the 
elementary or secondary school, but both must accept 
joint responsibility for the smooth transition desired; 

(4) eight-grade elementary school pupils were significantly 
different in many ways from their junior high school coun- 
terparts; (5) a major cause of anxiety for the child at this 
stage of his development was that of social relationships; 
(6) there was a dearth of adequate records which followed 
the child through school; (7) there was a lack of profes- 
sional interaction between the sending elementary schools 
and the receiving secondary schools; (8) orientation prior 
to the beginning of the fall term was inadequate in most of 
the schools studied; (9) the principals of the schools in- 
volved recognized the inadequacies of their efforts to ease 
the problems of articulation and expressed the need for 
improvement; (10) articulation is not merely a theoretical 
problem of interest, but it is vital to the pupil concerned. 
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The University of Tennessee, 1960 


Major Professor: Earl M. Ramer 


Background 
In 1953 the Tennessee Aeronautics Commission com- 


pleted a study showing that few Tennessee teachers were 
familiar with the impact of aviation upon society. In con- 
sideration of this the Commission initiated a long-range 
aviation education program designed to emphasize air-age 
concepts in all curricular areas. The Commission secured 
the cooperation of the State Department of Education, the 
University of Tennessee and other agencies in organizing 
and implementing this program within the existing state 
curriculum framework. The program included the spon- 
soring of summer workshops in aviation education with 
scholarships for participating teachers provided by the 
Commission. 





Purpose 
The purpose of this study was to evaluate the effective- 
ness of the summer workshops in aviation education. 





Procedures 

The aviation-related interests and concepts of teachers 
were examined through the use of tests and questionnaires 
before and after the workshops. Pupils of workshop par- 
ticipants were examined to discover their range of avia- 
tion-related knowledge and interest. Comparisons were 
made with results from control groups. The extent to 
which pupil activities were appropriate to defined educa- 
tional needs was determined through classroom visitation 
and interviews with teachers. 





Conclusions 

Three-fourths of those workshop participants surveyed 
were meeting all of the stated educational needs to some 
extent, and all teachers were fulfilling selected needs to a 
high degree. Seventy-five per cent of the materials or 
methods used, or concepts presented, came as a result of 
the workshop and were being used for the first time. 

Post workshop evaluations indicated that teachers had 
grown professionally, were using new methods, and were 
presenting new concepts and facts. The greatest growth 
seemed to be in the direction of social awareness and the 
impact of changes being brought about by aviation. 

Further conclusions may be summarized as follows: 





1. Pupils of teachers who attended aviation education 
workshops displayed a greater growth in knowledge 
of aviation-related facts; interest in aviation-related 
vocations; interest in education as a profession; 
and breadth of interest in aviation. 


2. Teachers who attended the workshops displayed a 
greater knowledge of aviation-related facts and 
concepts; presented new ideas and concepts to their 
pupils; utilized new methods and materials; changed 
their opinions concerning the role of aviation in edu- 
cation and society; planned more interesting class- 
room experiences, thereby making teaching seem 
more attractive to children as a profession. 
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A SURVEY OF GROUPING PRACTICES 
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The Florida State University, 1960 


The purposes of the study were: (1) to review research 
related to grouping since 1920 and to interpret the his- 
torical development of grouping since 1875; (2) to make a 
survey of grouping practices in use in white elementary 
schools, grades one through six, in fifteen selected Florida 
Counties; (3) to note trends in grouping practice; and (4) to 
make recommendations in the light of these findings. The 
study was based upon the answers of principals in fifteen 
counties selected in terms of size, tax-paying ability, 
population trends, geographical location, and willingness 
to cooperate. The sample represented 39.7% of the white 
school enrollment for grades one through six, 36.1% of the 
white elementary school centers, 37.1% of the full-time 
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white teachers for grades one through six, and 40.1% of the 
principals and supervising principals in elementary schools 
and elementary-high scliool combinations as reported in 
1957-58 for the State of Florida. 

Literature relating to the development and history of 
grouping practices was reviewed. Data for the study were 
obtained from questionnaires which were sent and returned 
through the cooperation of the county supervisors. A total 
of 315 questionnaires were sent and 231 or 73.3% of the 
questionnaires were returned. Chi-square tests and rank 
correlations were used in the analysis of the data. 

Findings showed: (1) a significant association existed 
between the enrollment of the school and the number of 
grouping methods used; (2) the years of experience of the 
principal had no relationship to the use of homogeneous 
grouping for room assignment, or to recognition of prob- 
lems involved in grouping; (3) age grouping for assignment 
to classrooms was practiced more frequently in the pri- 
mary grades; (4) there was no significant association 
between the use of homogeneous grouping and the grade 
level; (5) there was no relationship between the education 
of the teacher and the use of homogeneous grouping; 

(6) sub-class grouping for instruction was used more in 
the primary grades and in the subjects of reading and 
arithmetic; and (7) principals predicted a trend toward 
homogeneous grouping which included grouping according 
to giftedness, three tracks, ability, and age. 

It was recommended that further investigation be made 
(1) to identify grouping practices in other school systems, 
(2) to evaluate the effect of grouping methods on the aca- 
demic and social progress of pupils, and (3) to increase 
opportunities for selection, use, and evaluation of grouping 
methods in both preservice and in-service education of 
school personnel. 
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Supervisor: James C. Craig 


The purpose of the study was to compare the spelling 
achievement of pupils taught by a method involving much 
writing of words in context with achievement of pupils 
taught by a common method employing study of words in 
column form. Subjects of the study were 848 pupils of 
grades three through six in three school districts of dif- 
ferent socio-economic backgrounds. Four classrooms of 
pupils were assigned to experimental groups and three to 
control groups at each grade level. 

For ten weeks pupils of the control groups were taught 
in accordance with procedures outlined in the spelling 
textbook. Those procedures included introduction of words 
in context, study of homonyms and synonyms, phonic analy- 
sis of words, use of rules for plurals and endings, and other 
devices for the study of individual words. Twenty minutes 
a day were allotted for spelling instruction in all groups. 





During the same ten weeks, pupils of the experimental 
groups used identical texts and studied the same words. 
In the experimental classes, however, no study techniques 
such as those listed above were used. Spelling classes 
were devoted exclusively to writing sentences and para- 
graphs read from the book by the teacher, composed by 
the teacher, or composed by the pupils. Each day pupils 
compared their spelling with that in the book or with that 
placed on the chalkboard by the teacher. Words were 
written in isolation only for certain quizzes. Lesson plans 
for the contextual method were supplied to the teachers at 
the beginning of the experimental period. 

An eighty-word test, containing words selected from 
the list for study and from the contextual material in the 
textbook for each grade, was used to measure spelling 
ability of pupils at the beginning of the study, at the close 
of the experimental period, and six weeks after the ex- 
perimental teaching ended. The test required pupils to 
spell words both in column form and within the context of 
a sentence dictated by the teacher. 

The results of the three spelling tests were analyzed 
and the “t” test at the five per cent level applied to the 
differences in gains to determine any statistically signifi- 
cant differences in the achievement of control and experi- 
mental pupils. The analysis was made for the total class 
groups of pupils, for paired pupils matched at each grade 
level on the basis of scores on the spelling pre-test and a 
standardized reading test, for pupils of different socio- 
economic background, for pupils of various abilities, and 
for paired boys and paired girls. In addition, the use of 
phonics by pupils taught by the two methods was inves- 
tigated statistically. 

At the close of the experimental period, attitudes and 
opinions of teachers and pupils concerning the contextual 
method were determined and tabulated. Teachers of ex- 
perimental groups completed questionnaires and pupils 
wrote papers to indicate their reactions to contextual 
teaching. 

Conclusions, based on the evidence obtained in the 
study, were that: 


The contextual method is at least as effective as 
the column method in teaching pupils to spell words 
correctly, either in column or context; 


The elimination of phonics drill in the contextual 
method does not result in lower spelling achievement 
by pupils; 


The contextual method contains no inherent diffi- 
culty for pupils because of their sex, ability, or socio- 
economic background; 


The contextual method is as efficient as the column 
method in reference to time required for teaching and 
the amount of work required of teachers; 


The attitude of pupils when taught by the contextual 
method is more favorable than when taught by the 
column method. 
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PREDICTION OF HIGH SCHOOL 
ACHIEVEMENT BY THE USE OF 
AN ATTITUDE SCALE AND 
A GROUP INTELLIGENCE TEST 


(L. C. Card No. Mic 60-5346) 


Wynne Elton Johnson, Ed.D. 
Washington State University, 1960 


Supervisor: Dean Zeno B. Katterle 


This study was concerned with determining the influ- 
ence of certain non-cognitive elements identified as atti- 
tudes upon academic achievement at the high school level. 
The investigation centered around the development of an 
attitude scale as an instrument for the measurement of 
attitudes. Two hypotheses were tested: 


1. Specific attitudes or attitude patterns can be identi- 
fied as showing a significant relationship to high 
school academic achievement. 


2. The use of the attitude scale with an intelligence test 
will improve the accuracy of the prediction of indi- 
vidual grade point averages. 


Eighty Likert-type items were included in the original 
scale. These items were selected for the most part from 
verbatim statements of students in counseling interviews 
and were interpreted by the counselor as reflecting an 
attitudinal pattern related to the scholastic achievement of 
the student. After a preliminary administration of the 
scale, thirty-one items were eliminated for their apparent 
inability to differentiate. This left forty-nine items in the 
final scale. 

During the 1958-59 school year, 1,116 high school 
students in the state of Washington were administered the 
scale. Thirty-three items were found to discriminate 
significantly between high and low achievement groups. 
Weighted scores were assigned to these items based upon 
the degree of significance of the difference between the 
two groups. Total score for the attitude scale was the 
summated weighted scores. 

Product-moment correlations by sex and grade level 
between the attitude scale and grade point averages ranged 
from .342 to .579 for sub-groups. For the entire sample, 
a correlation coefficient of .425 was obtained. 

From the same sample, correlations of .402 to .596 
were found between the California Test of Mental Maturity 
and grade point average, with a coefficient of .512 for the 
entire sample. Intercorrelations between the attitude 
scale and the California Test of Mental Maturity ranged 
from .174 to .433. For the total sample, the intercorrela- 
tion was .258. 

A multiple correlation coefficient of .575 was obtained. 
The regression equation was determined and using a cross- 
validation group of 515 subjects, a correlation of .562 was 
found between the expected grade point average and the 
observed grade point average. 

Using the same cross-validation group, a comparison 
was made between the expected and observed grade point 
averages for the second semester of the 1958-59 school 
year. The quality of the prediction had deteriorated to a 
coefficient of .480. 

The reliability coefficient was estimated using the split- 
half technique and corrected with the Spearman-Brown 





formula. Using the sample of 1,116 subjects, a coefficient 
of .73 was obtained. 

Both hypotheses were accepted. However, because of 
the relatively small magnitude of the increase of the mul- 
tiple correlation over the single predictor, it appears to 
be of little practical value. 
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The purpose of this study was to determine the vocabu- 
lary of kindergarten children, its size, its nature, and any 
changes which may have occurred since the publication of 
the International Kindergarten Union List. 

Of the 494 children included in the study 31% were from 
the Pittsburgh, Pennsylvania area, 24% were from the 
Portland, Oregon area, and 45% were from the Washington, 
District of Columbia area. Twelve per cent were non- 
white. Forty-eight per cent were girls. The distribution 
of the sample was based upon the major occupation groups 
as reported in the June 30, 1959 Current Population Re- 
ports Labor Force. ‘kd 

Using a Voice of Music tape recorder equipped with a 
commercial microphone, the author recorded 897,973 
words spoken by kindergarten children. These words 
came from these sources: 


491,129 words were recorded during free play 
activities. These free play activities included class- 
room free play activities, playground free play activi- 
ties, and free play activities prior to the start of school; 











307,883 words were recorded when children re- 
sponded to stimulation by pictures and questions in the 
following areas: farm, store, travel, church, city, 
holidays, space, seasons, stories, radio, movies, tele- 
vision, mechanical equipment, and uniformed personnel; 


98,961 words were recorded in the home. Each 
day’s recording in the home was divided as follows: 
the first 15 minutes of the child’s day, 15 minutes of 
play, 15 minutes of the dinner hour, and 15 minutes 
prior to bedtime. 


The International Kindergarten Union method of tabu- 
lation was used. A 1954 edition of Webster’s International 
Dictionary was substituted for the 1925 edition. 

In keeping with the International Kindergarten Union 
method all words having a frequency count of seven or 
more were included in the final list of 3,728 words. 

The list compiled by the procedures outlined in the 
preceding paragraphs was compared with the International 
Kindergarten Union List and the vocabularies of beginning 
first grade readers used in the schools included in the 
sample. 

As revealed by this study the kindergarten child has a 
minimal vocabulary of 3,728 words. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2216 


EDUCATION 





As revealed by this study the most frequently used 
words in the speaking vocabulary of kindergarten children 
are: a, I, in, is, it, it’s, mine, the, to, and you. These 
words account for approximately 20% of the frequency 
total of this study. 

Children in the schools used in this study have 97% of 
the basal reading vocabulary used in the schools’ first 
grade beginning reading books in their speaking vocabulary. 

Since no attempt was made to classify the words re- 
corded in this study according to meaning, this list of 
3,728 words should be considered a minimal vocabulary. 

The most significant change in the vocabulary of kin- 
dergarten children since the publication of the Interna- 
tional Kindergarten Union List seems to be in the replace- 
ment of a natural vocabulary with a mechanical vocabulary, 
and the elimination of “baby talk” and “animal” noises. 

Since 80% of the vocabulary of the International Kinder- 
garten Union List was included in the present study, it 
appears as if there is a vocabulary of kindergarten children 
which tends to remain constant. 

The 20% of the vocabulary of the International Kinder- 
garten Union List which changed seems to be due to the 
means by which the child learns. 
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University of Alabama, 1960 


The primary purpose of this investigation was to study 
the ideas expressed by a selected group of teachers con- 
cerning continuity of pupil learning in schools. Subsidiary 
problems were: to analyze written statements of teachers 
to find the extent to which they indicated that problems 
involving continuity of learning did exist; to determine the 
factors which these teachers considered to be barriers to 
continuity, as well as factors which they considered con- 
ducive to smooth progress; to determine the areas or 
situations in which these teachers indicated the existence 
of barriers to continuous learning; and to find what school 
efforts to provide continuity were reported by these 
teachers as being successful. 

The data for this study were collected by the members 
of the 1958 Yearbook Committee of the Association for 
Supervision and Curriculum Development. The yearbook 
committee designed a Guide for Interviewing Teachers, 
Principals, and Supervisors and sought responses from 
approximately 500 teachers who represented a wide geo- 
graphical distribution throughout the nation. Data were 
gathered from elementary, junior and senior high schools, 
rural and urban schools, and school systems having various 
patterns of administrative organization. 

An analysis was made of the material and a summary 
of the findings is as follows: 





1. Two-thirds of the teachers who reported in this 
study indicated specifically that there was a serious 
problem of articulation. 


2. In discussing the existing articulation situation, 
teachers mentioned various points in the educational 
program where they felt problems of articulation 
occurred. Although teachers mentioned such transi- 
tion points as moving from school to school, grade 
to grade, and encountering difficulties within a grade 
the outstanding point mentioned was moving from 
level to level. In fact, two-fifths of all the responses 
were related to this type of situation. 


3. Explanations which these teachers gave of existing 
articulation situations were more related to cur- 
ricular and psychological aspects of the school 
program than to administrative or philosophical 
aspects. 


4. Planning among teachers was mentioned specifically 
by a large number of teachers as a reason for good 
articulation. 


5. Whether these teachers were giving reasons for good 
articulation or reasons for poor articulation, they 
emphasized understanding children and recognizing 
individual differences as important factors in pro- 
moting good articulation or preventing poor articu- 
lation. 


6. Teachers indicated that a common point of view 
among faculty members can affect the quality of the 
articulation situation. 


7. Many of the teachers indicated that similarities or 
differences in pattern of school organization seem 
to be important influences on articulation. 


8. Teachers emphasized similar policies of grading, 
promotion, and retention as being necessary for good 
articulation. 


9. These teachers suggest that similar methods of 
teaching are conducive to smooth progress. This is 
not to be interpreted that teachers advocated iden- 
tical teaching methods but rather that they pointed 
out greater need for consistency in methods of 
instruction. 


10. These teachers indicated that supervision is directly 
related to quality of articulation. 


11. The findings indicate that the proportion of reasons 
for good and poor articulation varied somewhat from 
one area of the school program to another. 


Since this study is one of the first to study teachers’ 
opinions regarding existing articulation situations in the 
school program, there is a need for additional studies of 
similar points of emphasis or other more specific factors 
which need attention in improving the quality of continuity 
in children’s school experiences. 
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THE SCHOLASTIC IMPROVEMENT OF 
SUCCESSFUL REMEDIAL READING STUDENTS 


(L. C. Card No. Mic 60-6195) 


Robert Mills Wilson, Ed.D. 
University of Pittsburgh, 1960 


The purpose of this study was to evaluate the scholastic 
performance of successful remedial students. The study 
was so designed as to evaluate reading performance, stu- 
dent attitude toward reading, and analyze factors that 
appear to have helped or hindered effective transfer of 
skills gained in a remedial reading program. Sources of 
data for this evaluation were school grades, standardized 
test scores, teachers’ and parents’ evaluations, and chil- 
dren’s self-evaluations. 

Case Studies were selected from the University of 
Pittsburgh Reading Laboratory files. Selection of students 
was limited to those who were successful in a remedial 


reading program while they were in the elementary grades. 


The 39 students that were selected for this study received 
a program of remediation suited to each student’s indi- 
vidual needs. However, the program for each child in- 
cluded instruction in reading comprehension, vocabulary 
development, word attack skills, and recreational reading 
in all cases. 

Information was gathered concerning each of these 
students and was compiled in case study form. This in- 
formation was gathered from the following sources: 

(1) Reading Laboratory files; (2) School records of grades, 
testing, attendance, health, and activities; (3) Interviews 
of the parents and students in the home; (4) Interviews of 
the teachers in the schools; and (5) Reading test scores of 
the children. The American School Achievement Test, 
reading section only, was used to test present reading 
performance. This test was chosen because all students 
were administered this test at the time that they left 
the Reading Laboratory. This provided an accurate 
comparison. 

Information was organized in each case study so that 
it could be extracted and presented in table form for com- 





parison of the factors under study for the whole group. 
All information was cross checked for reliability when 
possible. Special notes were presented for unreliable 
information. The most important of these findings were 
as follows: (1) Before tutoring only one student was 
earning above average grades; today eleven students are 
earning above average grades. (2) Before tutoring twenty- 
two students were earning below average grades; today 
five students are earning below average grades. (3) Before 
tutoring sixteen students were earning average grades; 
today twenty-three students are earning average grades. 
(4) Twenty-seven of the thirty-nine students continued to 
develop their reading skills at a satisfactory rate after 
they were successful in the Reading Laboratory. (5) Gains 
in quality point averages after tutoring compared more 
favorably with reading performance than with intelligence. 
(6) Parents’ and teachers’ ratings of students were in 
close agreement when rating students’ study habits and 
scholastic performance. (7) Consideration as to whether 
the child was withdrawn from the clinic by his parents or 
dismissed by the clinic shows that more better readers 
were dismissed and more poor readers were withdrawn. 
(8) Reading performance compared favorably with the 
number of free hours used each week in recreational 
reading. (9) In comparing socio-economic status of the 
home with reading ability it was found that the better 
readers came from homes of higher socio-economic 
status. (10) Sixty per cent of the good readers were wear- 
ing glasses; forty-two per cent of the fair readers were 
wearing glasses; seventeen per cent of the poor readers 
were wearing glasses. (11) The better students in school 
had more friends than did the poorer students. 
This study presented the following conclusions: 

(1) Students who are successful in a remedial reading pro- 
gram do improve in scholastic performance. (2) Students 
who are successful in a remedial reading program do 
retain the skills developed in the program and continue to 
refine these after they are dismissed. (3) The general 
attitudes of children toward reading and books compare 
favorably with reading performance. 
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AN ANALYTICAL INVESTIGATION 
OF AIRPORT CAPACITY 


(L. C. Card No. Mic 61-25) 


Alfred Blumstein, Ph.D. 
Cornell University, 1960 


The problems of air traffic control, particularly those 
of capacity in the terminal area, are examined indicating 
the need for increased airport capacity. Analytical models 
are formulated expressing the capacity of an airport run- 
way as a function of parameters characterizing the airport, 
the air traffic control system, and the arriving aircraft. 

Landing capacity is considered to be restricted by the 
minimum space separation required at the common-path 
gate and by the minimum time separation required at the 
runway. A model is formulated for estimating the landing 
capacity of a runway used for landings only which ex- 
presses the following system characteristics: 1) minimum 
space separation required at the beginning of the common 
landing path, 2) minimum time separation required at the 
runway, 3) length of the common landing path, and 4) the 
parameters of the landing-velocity distribution. 

Take-offs are considered to be interposed between 
landings wherever possible and performed as a separate 
run where necessary. A model is formulated for esti- 
mating the operations capacity of a runway used for land- 
ings and take-offs which expresses the parameters of the 
landing model as well as the following: 1) minimum time 
separation required between departures, 2) the runway- 
occupancy time of a landing aircraft, and 3) the minimum 
distance separation required to permit a departure to be 
interposed before an arrival. Extensions of these basic 
models are indicated, including extension to the investiga- 
tion of a multiple-runway airport. 

The effect of the various system parameters on ca- 
pacity is investigated by means of the models developed. 

It is shown that landing capacity is negligibly improved by 
a reduction in runway time separation by such techniques 
as construction of high-speed turnoffs. The greatest im- 
provement would result from reduction of the present 3- 
mile separation required at the beginning of the common 
landing path. A particular sequencing rule is examined as 
a potential means of increasing landing capacity, and is 
indicated to be of little value, although it could appreciably 
increase operations capacity. Other techniques for im- 
proving landing capacity are investigated. Operations rate 
is shown to represent a complex interaction of system 
parameters, and can often be increased by actions that tend 
to decrease landing capacity, but which increase the rate 
at which take-offs can be interposed between landings. The 
high-speed turnoff is shown to contribute to an increase in 
operations capacity by removing landings from the runway 
earlier, thereby providing increased opportunity for inter- 
posing a take-off. 
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DISSOCIATION-RECOMBINATION 
NON-EQUILIBRIUM IN THE 
LAMINAR HYPERSONIC BOUNDARY LAYER 


(L. C. Card No. Mic 60-6885) 


George Roe Inger, Ph.D. 
University of Michigan, 1960 


The potential importance of dissociation-recombination 
chemistry in the high temperature air flow about hyper- 
sonic bodies at high altitudes (100,000 ft. or more) has 
focused the attention of gas dynamics research upon the 
chemical non-equilibrium laminar boundary layer problem. 
The present study constitutes a theoretical investigation of 
the deviations of composition, temperature and heat 
transfer from either the chemically frozen or thermody- 
namic flow extreme in the highly cooled laminar boundary 
layer. Both catalytic and non-catalytic wall surface be- 
havior is considered with the absence of over-all surface 
mass transfer. 

The equations governing the laminar boundary layer 
flow of a reacting four component air mixture over an 
axially-symmetric or two-dimensional body are given in 
the “similarity plane” form. The characteristic reaction 
time-flow time parameter which naturally appears in this 
problem is defined and interpreted. To avoid the restric- 
tions on local similarity-type solutions present for an ar- 
bitrary degree of non-equilibrium, and to evaluate the 
effect of the various significant chemical and aerodynamic 
parameters without digital computation, the non-equilib- 
rium behavior is analyzed by means of a perturbation from 
either the chemically frozen or thermodynamic equilibrium 
flow extreme. The composition, temperature and heat 
transfer deviations are given as functions of the recombina- 
tion rate temperature dependence, atomic specie activa- 
tion energy, the local inviscid flow at the edge of the 
boundary layer, and the catalytic effect of the wall surface. 
The non-equilibrium effects, which are much more pro- 
nounced for a non-catalytic wall than for a catalytic one, 
are found to be sensitive to the value of the recombination 
rate temperature exponent but extremely insensitive to the 
activation energy parameter when the wall is highly cooled. 
The degree of non-equilibrium was also found to vary ap- 
preciably over the length of a blunt-nosed hypersonic body 
because of the dependence on the inviscid flow through the 
characteristic non-equilibrium parameter. 
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ENGINEERING, CHEMICAL 


RESIDENCE TIME, MASS TRANSFER 
AND DROPLET STUDIES IN A 
PULSED PACKED COLUMN. 


(L. C. Card No. Mic 60-4966) 


Eugene Bradford, Ph.D. 
Princeton University, 1960 


The present study has explored the possibility of uti- 
lizing pulsed packed columns in chemical engineering op- 
erations other than liquid-liquid extraction. The effect of 
pulsing on the distribution of residence times for a liquid 
phase flowing through a packed column has been studied to 
determine the applicability of a pulsed column as a homoge- 
nous liquid phase reactor. Rates of mass transfer between 
the bed packing and flowing liquid have been experimentally 
measured to provide information on employing pulsed col- 
umns as heterogeneous reactors, and ion exchange, adsorp- 
tion or leaching contactors. The ability of a pulsed column 
to mix two immiscible liquids has also been studied. 

Residence time distributions have been determined by 
continuously recording the transient response of the column 
to an inlet step change in salt tracer concentration for 
various combinations of flow rate, pulse amplitude and 
frequency. Rates of mass transfer have been studied by 
measuring the pseudo steady state rate of solution of solid 
beta naphthol particles, used as bed packing, in the liquid 
flowing through the pulsed column. The mixing of immis- 
cible liquids in a pulsed column has been studied by im- 
parting an initial course drop size distribution of one liquid 
into a second immiscible liquid by means of a jet distrib- 
utor placed below a packed bed. The change in average 
drop size on flowing through the packing was recorded by 
photographing the drops before and after passing through 
the column, 

It has been found that the distribution of residence 
times is relatively insensitive to pulsing of the liquid phase 
over a wide range. However, pulsing at frequencies as 
high as 166 cycles/minute with an amplitude/particle di- 
ameter ratio of 3/1 results in greater deviations from plug 
flow than exist in the unpulsed bed. At the same time, 
pulsing minimizes the radial velocity gradients in the 
column. The effect of pulsing on mass transfer rates is 
found to be highly dependent on the Reynold’s number. At 
an amplitude/particle diameter ratio of 3/1, a 56 per cent 
increase in rate is observed while operating at a Reynold’s 
number of 7, while no increase in rate is obtained for the 
same pulsing conditions at a Reynold’s number of 200. 
Frequency, over the range studied, is not a significant 
variable in determining the mass transfer rate. The re- 
duction in drop size on flowing through a pulsed column is 
found to depend on the amplitude times frequency product, 
packing size, and be independent of bed height and con- 
tinuous phase flow rate over the range studied. 

It is concluded that the pulsed column offers no advan- 
tage as a homogeneous liquid phase reactor, but that it 
could be effectively employed as a reactor for heterogenous 
liquid-solid reactions at low flow rates and when mass 
transfer between the phases is controlling the over-all 
rate. The pulsed column also offers advantages in unit 
operations where increased rates of mass transfer between 
a liquid and solid are desired or, where it is necessary to 
carry out a reaction between two immiscible liquids. It is 





further concluded that the increase in extraction efficiency 
obtained by pulsing a liquid-liquid extraction column is due 
primarily to the increase in interfacial area on drop 
break-up rather than a turbulent increase in the mass 
transfer coefficient. 
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PHASE EQUILIBRIA IN THE CRITICAL 
REGION — BINARY SYSTEMS WITH 
CHLOROTRIFLUOROME THANE 


(L. C. Card No, Mic 60-4969) 


David Conrad Chappelear, Ph.D. 
Princeton University, 1960 


The purpose of this study is to generalize the phase 
behavior of binary systems at elevated pressures in the 
temperature region immediately above the critical tem- 
perature of the more volatile component. Such systems 
are of interest as a potential basis for unique separation 
processes using a supercritical gas as the separating 
agent. In previous studies in these laboratories, pressure- 
composition isotherms were determined for super-critical 
ethylene and carbon dioxide systems. All systems of liq- 
uids with these two gases gave isotherms which could be 
classified into some one of three general types: (1) two- 
phase systems with a critical solution pressure somewhat 
above the critical pressure of the pure gas, (2) systems 
with two phases which remained relatively immiscible to 
the maximum pressure of the apparatus, (3) three-phase 
systems (a second liquid phase forming). 

From these results of previous work, a semiempirical 
method was developed in this study for correlating the 
general type of behavior of nonassociated systems. This 
method utilized the vapor pressure of the pure liquid com- 
ponent and the difference between the solubility parameters 
of the two components to predict type of isotherm for other 
systems. It became clear, however, that additional data 
would be required to confirm the method and for reliable 
predictions. Chlorotrifluoromethane (“Freon-13”) was 
chosen as a third gas for experiments to check the tentative 
predictions and to provide a broader basis for further, re- 
liable predictions, It has solubility properties markedly 
different from those of the gases previously used but at the 
same time has a comparable critical temperature (28.85°C.). 

Experimentally, the gaseous chlorotrifluoromethane was 
compressed into an agitated chamber containing the or- 
ganic liquid. Provision was made for observation of the 
interfaces and removal of equilibrium gas and liquid sam- 
ples at constant pressure and temperature. The pressure, 
temperature, and volume of the samples were measured. 
The samples were analyzed gravimetrically and by refrac- 
tive index measurements. 

Pressure-composition curves and molar volumes were 
determined for the gas with n-tetradecane, toluene, m- 
xylene, o-xylene, bromoform, and phenyl ether at 32.75°C. 
These particular systems were chosen to best generalize 
the method for predicting behavior patterns. The pressure- 
composition curve was also determined for n-propyl 
alcohol at 30.0°C. These data show that with toluene 
and ortho- and meta-xylene the critical solution pres- 
sure is in the region of the critical pressure of pure 
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chlorotrifluoromethane (p, = 561 psia). With tetradecane, 
bromoform, and n-propyl alcohol, a second liquid phase 
condenses at about this pressure. Tetradecane has a 
critical solution pressure at 1256 psia. With bromoform, 
phenyl ether, and n-propyl alcohol, two phases still exist 
at 1500 psia, the limit of the apparatus. Barotropic phe- 
nomena--phase inversions--were observed with n-propyl 
alcohol and tetradecane. Partial molar volumes in the 
liquid phase were calculated by a new method for toluene 
and ortho- and meta-xylene systems. The partial molar 
volume of the subcritical component becomes negative as 
the critical solution pressure is approached. 

The types of isotherms found in the chlorotrifluoro- 
methane systems agree with the general predictions based 
on the ethylene and carbon dioxide systems. Combining 
these results with those obtained by previous investigators 
for carbon dioxide and ethylene, the method developed for 
correlation and prediction is extended to define more pre- 
cisely the extent of the regions in the solubility parameter- 
vapor pressure plane in which each type of behavior pat- 
tern can be expected. This will permit more reliable 
predictions for other systems of nonassociated liquids and 
gases in this temperature region. Correlations of the 
quantitative aspects of behavior are discussed. 
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THERMODYNAMIC PROPERTIES OF 
CARBON TETRAFLUORIDE 


(L. C. Card No. Mic 60-6850) 


Nallan Chakravartula Satyanarayana Chari, Sc.D. 
University of Michigan, 1960 


Experimental data on the vapor pressure, saturated 
liquid density, critical properties and calculated heat ca- 
pacity at zero pressure have been determined for carbon 
tetrafluoride. The ranges of these determinations are as 
follows: 


1. Vapor pressure was measured from 181°R to 408°R. 
The corresponding pressure range is from 0.125 
psia to 531 psia. 


2. The saturated liquid density measurements were 
made from 165°R to 409°R. The equivalent liquid 
density range is from 118 lb/cu.ft. to 46 lb/cu.ft. 


3. The critical temperature was observed to be 
409.50°R with the estimated critical pressure of 
543.16 lb/sq.in. absolute and critical density of 
39.06 lb/cu.ft. 


4. The specific heat at zero pressure was determined 
from 180°R to 1170°R from the reported spectro- 
scopic data on the fundamental frequencies in the 
literature. 


These data were correlated in the form of equations, which 
represent the data with satisfactory precision. These 
equations, along with the other equations available in the 
literature were then used in the formulas developed for 
calculating the thermodynamic properties of the saturated 
liquid and vapor and of the superheated vapor. 





The thermodynamic properties of the saturated vapor 
and liquid are presented in two sections. The first sec- 
tion, entitled the saturation temperature table presents the 
saturation pressure, specific volume of gas, specific 
volume of liquid, density of gas, density of liquid, enthalpy 
of liquid, latent heat of vaporization, enthalpy of gas, en- 
tropy of liquid and entropy of gas at saturation conditions 
corresponding to each temperature in the range of -270°F 
to the critical temperature. The second section, entitled 
the saturation pressure table presents the same thermo- 
dynamic properties as listed above, but this time in the 
given range of pressures from 0.2 psia to the critical 
pressure. The saturation temperature is presented in this 
table in place of saturation pressure of the first section. 

The thermodynamic properties of the superheated 
vapor are reported as values of volume, enthalpy and en- 
tropy up to about 300°F superheat conditions at tabular 
pressures from 0.2 psia to the critical pressure. Above 
the critical pressure and up to a pressure of 5000 psia, 
these properties are presented up to 700°F. 

These properties are assumed to cover the range of 
conditions, where carbon tetrafluoride is normally ex- 
pected to be used as a refrigerant. 
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HEAT TRANSFER AND PRESSURE DROP 
FOR HIGH QUALITY STEAM-WATER 
MIXTURES FLOWING IN A HORIZONTAL, 
RECTANGULAR DUCT, HEATED ON ONE SIDE. 


(L. C. Card No. Mic 60-5961) 


Earl James Davis, Ph.D. 
University of Washington, 1960 


Chairman: M. M. David 


Heat transfer and pressure drop were investigated for 
steam-water mixtures flowing in a rectangular, stainless 
steel, horizontal duct, with inside dimensions of 0.769-in. 
in height and 0.260-in. in width. The duct was heated 
electrically on one vertical face over a short distance so 
as to provide essentially point heat transfer coefficients. 
In general, the investigation was primarily concerned with 
two-phase-flow heat transfer in the region of high vapor 
mass velocities, where forced convection-controlled heat 
transfer was found to occur. Total mass velocities ranged 
from 50,000 to 600,000 lb/hr-ft*, pressures were varied 
from 25 to 150 psia, heat fluxes ranged from 60,000 to 
260,000 Btu/hr-ft*, and steam mass fractions from 0.50 to 
0.90 were studied, with some preliminary runs at 30% 
steam, 

Wall temperatures were measured by thermocouples 
inserted into a thick copper plate electroplated onto the 
thin-walled (28 gage, type 302 stainless steel) duct, and the 
inside wall temperature was determined from calculations 
of the temperature drop through the copper plate and duct 
wall. The bulk temperature of the steam was determined 
from measurement of the saturation pressure, and the heat 
input was obtained by electrical measurements. 

Three heat transfer regions were found to occur, de- 
pending upon the flow rate and quality -- nucleate boiling, 
forced convection-controlled heat transfer, and a region of 
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liquid deficiency beyond the point of maximum heat transfer 
coefficient, but concentration was focused on the region of 
forced convection heat transfer. Two-phase convection- 
controlled heat transfer was found to predominate when 

the film temperature difference was maintained below that 
required for nucleation and bubble growth, where the 
minimum temperature difference required for nucleate 
boiling can be apparently approximated by Dengler’s 
equation. 

Experimental data were found to be in good agreement 
with those of other investigators who used circular tubes, 
and the data in the convection-controlled region were cor- 
related by equations developed from two flow models -- 

a separated-annular flow model and a homogeneous flow 
model. The empirical equations developed are: 
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where 1/u.Tp= X/g + (1-x)/uL, and D, is the equivalent 
diameter as defined for single-phase flow. The former 
equation was found to correlate much of the available 
steam-water data to about + 20% and the data of the present 
investigation to within 15%. The latter equation, the 
homogeneous model, correlates the present steam-water 
data and recently available air-water data to about + 15%. 
The forced convection heat transfer equations given above 
are limited to the range of film temperature differences 
below that required for nucleate boiling and to the range of 
qualities below the point of the maximum heat transfer co- 
efficient. Maximum heat transfer coefficients were found 
to occur at qualities from 80% to 90% steam in the present 
investigation, and at that point liquid deficiency was ob- 
served to occur at the wall. 

Other heat transfer models and correlations were pro- 
posed and found unsatisfactory, and comparisons were 
made between the data and various available correlations. 

Two-phase pressure drop data were correlated satis- 
factorily by the Lockhart-Martinelli correlation for iso- 
thermal two-phase frictional pressure drop. 
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A CONCEPTUAL MODEL FOR CREEPING FLOW 
THROUGH COMPLEX GEOMETRIES 


(L. C. Card No. Mic 60-5537) 


Paul John Friedl, Ph.D. 
Case Institute of Technology, 1960 


It is assumed that the isobars for creeping flow are 
collinear with the isopotentials for potential flow in the 
same geometry. The potential flow field is determined by 
flow mapping or conducting material analogs and is divided 
into an arbitrary number of flow elements bounded by solid 
surfaces and two arbitrarily spaced isopotential lines or 
surfaces. The Graetz solution for laminar flow through 
rectangular conduits is applied to each flow element for 





the complex geometry, and the computed pressure drops 
summed for all elements. The method is applied to flow 
normal to tube banks and results for inline square, stag- 
gered square, and equilateral triangle tube layouts are 
given as a function of pitch ratio. 
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EFFECT OF PULSE COLUMN VARIABLES 
ON BUBBLE DIAMETER 


(L. C. Card No. Mic 60-4895) 


Harold LaVerne Graham, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Morton Smutz 


A study was made to determine the effect of plate 
spacing, perforation diameter, pulse frequency, pulse am- 
plitude, and the physical characteristics of the liquid 
system on bubble size in pulse columns. Systems of 
hexone -acetic acid-water, benzene-water, and n-heptane- 
water were investigated. A 3-inch diameter pulse column 
was used, Single plate runs were employed to simulate 
operation at the lower flooding point. Plate spacings of 2, 
3, and 4 inches were used for all measurements when the 
operating conditions were between the lower and upper 
flooding points. The data were taken on plates with perfo- 
ration diameters of 0.033, 0.0625, and 0.125 inches. All 
measurements of bubble size were made from photo- 
graphs taken under actual operating conditions. 

The general results were as follows: 


1. Effect of pulse column variables on bubble size at 
incipient flooding. 


A. Bubble size increases with an increase in the 
pulse amplitude. 


B. Bubble size increases with an increase in the 
pulse frequency. 


C. Bubble size increases with an increase in per- 
foration diameter. 


D. Bubble size increases with an increase in 
Reynolds number. 


2. Effect of pulse column variables on bubble size 
under recycle conditions. 


A. Bubble size decreases with an increase in pulse 
amplitude. 


B. Fewer irregularities in bubble size are ob- 
served at higher flow rates. 


C. Bubble size increases with an increase in per- 
foration diameter. 


D. Bubble size decreases with an increase in pulse 
frequency, with the exception of a few irregulari- 
ties at low flow rates. 


3. Bubble size can have a desirable effect on the ex- 
traction rate. 
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A method of calculation was proposed to set the physical 
size of a pulse column. This calculation method was based 
on the following assumptions: 


1. The plates are composed of some material that is 
preferentially wet by the continuous phase rather 
than the discontinuous phase. 


2. The column is operating in the mixer-settler region. 


3. An equal volume of liquid flows through each per- 


foration. 
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A STUDY OF THE CASCADE BOARD 
AS A MASS TRANSFER DEVICE 


(L. C. Card No. Mic 60-5918) 


Houston Keller Huckabay, Ph.D. 
Louisiana State University, 1960 


Supervisor: Arthur G. Keller 


A new mass transfer device was constructed and then 
evaluated on the air-water system. This device consists 
of a solid, transversely corrugated surface whose angle of 
inclination can be varied from five to thirty degrees out of 
the horizontal. The ability of the apparatus to absorb at- 
mospheric oxygen was studied for water flow rates up to 
fifty-five gallons per lateral foot, oxygen concentrations 
being determined by the Winkler analysis. 

In the temperature range 83.1 to 85.3°F, the effect of 
flow rate was studied at various angles of inclination. The 
over-all mass transfer coefficient, K; a, as (pound moles 
of oxygen)/(Hour) (pound mole of oxygen/cubic foot of water), 
ranges from approximately 80 at an angle of 30° to 18 at 
5°, both values being at 50 gallons per minute. 

The most interesting correlations were obtained for the 
number of transfer units per foot of surface length, desig- 
nated as n,. n; was found to be flow rate independent over 
the range studied, and to vary linearly with the sine of the 
angle of inclination. The effect of temperature on n; at an 
angle of 30° was to increase this value by some eleven per 
cent, from 0.242 to 0.268 over the temperature range 83,1 
to 105.6°F. 

A theoretical model is postulated which associates the 
mass transfer performance of the apparatus with a dissi- 
pation factor in a mechanical energy balance for the fluid. 
It is shown how such an approach predicts the behavior 
observed. 

Examples are presented illustrating how the device can 
be adapted directly to waste aeration. Speculations are 
made on the manner in which the device might be adapted 
to absorption, desorption, distillation, heat transfer, and 
chemical reactor design. 
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MASS TRANSFER BETWEEN ISOBUTANOL 
AND WATER IN CONCURRENT FLOW 
THROUGH A PACKED COLUMN 


(L. C. Card No. Mic 60-6899) 


James Albert Leacock, Ph.D. 
University of Michigan, 1960 


Mass transfer between isobutanol and water has been 
studied in concurrent, upward flow in a packed column. 
Previous studies of this and other two-component liquid 
systems have been limited to countercurrent flow. 

The column used was 1/2-inch I.D. gauge glass and the 
packing was 3 mm glass spheres. Distilled water and 
commercial grade isobutanol were used for the two phases. 
Water and isobutanol column outlet phase compositions 
were determined for 1", 2", 4" and 6" of packing, varying 
the water inlet flow rate from 6,000 to 32,000 lb. per hour 
per ft* of column cross-section and the isobutanol inlet 
flow rate from 3,500 to 27,000 lb. per hour per ft? of 
column cross-section. The inlet phases were always the 
pure components. The distilled water was acidified to 
0.0001 N HCl in order to avoid emulsifying the phases. 

The water-rich phase was the continuous phase. 

The dispersed phases were led from the top of the 
column to a round-bottom flask where they separated and 
from which phase samples were taken. Analysis was by 
refractive index. The amount of transfer taking place in 
the receiver was determined to be negligible both by an 
experiment designed to estimate it and through inspection 
of the data from the experiment varying the column packing 
length. 

The data were correlated by postulating that the steady- 
state transfer of a component across a liquid-liquid inter- 
face is proportional to a transfer coefficient times the 
concentration difference of the component between the bulk 
of a phase and the interphase of the phase. If the inter- 
facial concentrations of the two phases are assumed to be 
those of static equilibrium and the liquid system is re- 
stricted to two components, individual phase transfer coef- 
ficients can be calculated without further assumptions. 

Incremental (or local) transfer coefficients for water 
transferring into the isobutanol phase and for isobutanol 
transferring into the water phase were computed from the 
data. These coefficients are a grouping of the usual 
transfer coefficient (in units of length per time) and the 
interfacial area for transfer per unit column volume, ka, 
and have units of (hr)*. The water phase coefficient was 
essentially independent of height. However, the isobutanol 
phase coefficient showed a definite increase with height at 
higher flow rates while at lower flow rates it could be 
considered constant. 

A mean coefficient for the 6-inch column was found by 
taking the arithmetic mean of the incremental coefficients 
with respect to height. The following equations were ob- 
tained to represent the mean coefficients, using a bivariate, 
least squares regression procedure, 


-! 

kyy = 0.00069 L*” x v-”* 
and 

kw y = 0.00056 L:* x v-% 


where KAL and kwy are meantransfer coefficients, (hr)~’, 
Lo and V, are the initial flow rates of the water and 
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isobutanol phases in lb per hour per ft* of column cross- 
section, and the subscripts 

A and W are the transferring component, isobutanol 
and water, 

L and V the phase into which the transfer takes place, 
the water-rich and the isobutanol-rich phase respectively. 
The coefficients of determination of these equations are 
both 0.97 and the standard error of the powers are 0.05 
and 0.04, and 0.06 and 0.05 respectively. 

The results show that concurrent flow through a packed 
bed is an effective means for obtaining mass transfer in 
liquid systems. This effectiveness increases as the flow 
rates in the column are increased. In contrast to counter- 
current operation, concurrent flow in a packed column is 
not limited by column flooding, and flow rates are limited 
only by the allowable pressure drop across the bed. Since 
an equilibrium stage will be approached as the height of 
packing is increased, a multistage extraction can be simu- 
lated by placing a number of concurrent units in series, 
with the raffinate and extract flowing countercurrently be- 
tween the units. 
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THE EFFECTS OF ORIFICE PLATE 
WETTABILITY AND CHAMBER VOLUMES 
ON BUBBLE MECHANICS 


(L. C. Card No. Mic 60-6515) 


John Friend Mahoney, Jr., Ph.D. 
Lehigh University, 1960 


The problem studied was concerned with the bubble 
frequency and weeping characteristics of sieve plate type 
contactors. Previous work had shown that the volume of 
the gas chamber below the orifice plate exerted a strong 
influence on the bubble frequency. The aim of this work 
was to study not only the effect of the lower chamber 
volume, but also the effect of the upper chamber volume on 
bubble frequency and on weeping. The upper chamber 
volume is the volume above the liquid on the plate and 
below the orifice plate of the next higher stage. In addition 
the effect of orifice plate wettability was studied. 

The apparatus in which these studies were made was a 
one stage, one hole, sieve plate contactor. Water and air 
were the two phases. The apparatus was so constructed 
that the upper and lower chamber volumes could be changed 
in size. The orifice plate was made of glass. An angle of 
wetting could be either 90° or 30° depending on the chemical 
treatment given to the glass. The bubble frequency was 
recorded by making use of a beam of light which was inter- 
rupted by the passage of the bubble. Weeping was meas- 
ured in a burette attached to the lower chamber. The air 
rate was measured by using a wet test meter. High speed 
motion pictures were taken of the bubbling. 

Eighteen observations on the effects of parameters on 
bubbling were made. It was found that the upper chamber 
volume exerted qualitatively the same effect as the lower 
chamber volume. It was also found that the frequency 
characteristics given by one set of upper and lower 
chamber volumes could be duplicated by many other sets. 
The relation between the upper volume (V,,;) and the lower 
volume (V;_), for which the frequency was the same, was 





A , ees 
Vu Vi 


where A and B are empirical constants. The form of this 
relationship was suggested by an analogy with a vibrating 
mass attached to two springs. 

The analysis of the high speed motion pictures showed 
that the time of formation of a bubble is independent of the 
air rate. This suggested a model which yielded results 
which bore remarkable resemblance to the actual data. 

The effect of orifice plate wettability on frequency was 
definite, but small compared with the effect of changing 
the chamber volumes. Weeping was also influenced by 
wettability. The effect in some instances was as much as 
100%. Microfilm $2.75; Xerox $5.20. 102 pages. 


THE KINETICS OF CUMENE HYDROPEROXIDE 
DECOMPOSITION AS CATALYZED BY 
ACID ION EXCHANGE RESIN 


(L. C. Card No. Mic 60-6903) 


James Edward Marberry, Ph.D. 
University of Michigan, 1960 


Dowex 50, an ion exchange resin, was used in acid form 
to catalyze the decomposition of cumene hydroperoxide to 
phenol and acetone. The rate of reaction was measured in 
a tubular flow reactor under steady state conditions as a 
function of the following variables: flow rate, temperature, 
composition, and catalyst type (particle size, degree of 
cross-linking, and resin grade). The rate data were cor- 
related by an equation relating the diffusivity of cumene 
hydroperoxide from the liquid-solid interface into the cat- 
alyst particle and the first order kinetic coefficient at the 
acid groups which are spread fairly uniformly throughout 
the catalyst particle. 

The gel structure of the catalyst absorbs some liquids, 
swelling the gel and giving an internal liquid phase. The 
concept of phase distribution coefficients, which relate the 
compositions in the external liquid and the resin phase, is 
important in interpreting the experimental results. These 
coefficients are considered to be functions of temperature, 
composition, and catalyst type. Changes in these variables 
may give phase changes simultaneously with changes in the 
rate processes. One consequence is that the true order of 
the reaction could not be determined in the range of vari- 
ables studied, but the data were correlated satisfactorily 
using a first order model. 

The water concentration of the feed was found to be an 
important variable, with two distinct effects. The reaction 
rate varied inversely with the water concentration, when 
acetone was the solvent used. Water is preferentially ab- 
sorbed by the resin from an acetone-water mixture. The 
solubility of cumene hydroperoxide in a water-acetone 
mixture is decreased by increasing the proportion of water 
to acetone. An increase in the water concentration of the 
liquid phase at a constant cumene hydroperoxide concen- 
tration was considered to decrease the concentration of the 
latter in the resin phase and thus to decrease the rate of 
reaction. 

The behavior of the catalyst was also a function of water 
concentration. In the range of 14-8% (wt.) water, the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2224 ENGINEERING 





catalyst remained a light orange color. Below 14% water, 
the catalyst tended to break and darken, this being at- 
tributed to the accumulation of byproducts from secondary 
reactions promoted by the low water concentration. The 
stability of the catalyst was good, the acidity of a resin 
sample tested in the stable (non-darkening) region being 
unchanged after 165 hours reaction time. 

The ranges of variables studied were: flow rate 1.4- 
10.0 gm. per (min.)(cm.*); temperature 30, 40, and 50°C; 
cumene hydroperoxide concentration 5.5 x 10™, 11 x 10%, 
and 17x 10 * moles/cc. (10, 20, and 30 wt. %); water con- 
centration 0.2 x 107° to 4.2 x 10 * moles/cc. (0.4-8.4 wt.%); 
and catalyst particle size 32-35, 60-65, and 115-150 mesh 
Dowex 50 X 8, with acetone as solvent. Comparison was 
made between 32-35 mesh Dowex 50 X 8 and Dowex 
50W X 8 and between 60-65 mesh Dowex 50 X 8 and Dowex 
50 X 4. The quantity of catalyst was controlled to give 
10-20% conversion. 

The rate equation correlating the data is 


R = 7.46 x 107(Cy, + 0.91 (Ce - .00055) |" x 


Pant cosh 150r - sinh 150r 
r° sinh 150r 


exp(-8600/T) 


Cex 





where R is rate of decomposition, moles cumene hydro- 
peroxide per (min.) (cc.); Cw is water concentration, 
moles/cc.; Cc is cumene hydroperoxide concentration, 
moles/cc.; r is catalyst particle radius, centimeters; and 
T is temperature, degrees Kelvin. 

Several limitations should be observed in applying the 
equation. The data for the correlation were obtained only 
from Dowex 50 X 8 resin. The equation probably is not 
valid below Cw = 0.7 x 10°* moles/cc. (1 1/2 wt. % water) 
due to increased secondary reactions. Above a feed flow 
rate of 4.0 grams per (min.)(cm.*) no effect of flow rate 
was observed. With these limitations the equation applies 
well over the ranges of variables studied. 

Microfilm $2.75; Xerox $5.80. 116 pages. 


SURFACE ACTIVATION OF POLYETHYLENE 
BY ELECTRIC DISCHARGE 


(L. C. Card No. Mic 60-4693) 


John Christian Porter, Sc.D. 
Washington University, 1960 


Chairman: Professor J. M. McKelvey 


An analysis was made of the electrical discharge 
method for activating polyethylene film. Assumptions were 
made which led to the development of a theoretical equation 
describing the process. 

Fourteen experiments were conducted for the purpose 
of obtaining the degree of activation as a function of expo- 
sure time for voltages ranging from 3150 to 9600 volts, 
gap distances ranging from .023 to .200 inches, and tem- 
peratures of 25°C., 40°C., and 70°C. The frequency of the 
impressed voltage was either 60 or 1350 cycles/sec. Gap 
currents ranged from 5 to 850 microamperes. 

Values of the coefficients in the theoretical equation 





were determined for each experiment using the method of 

least squares. The relationships between these coeffi- 

cients and the operating variables were analyzed. 
Microfilm $2.75; Xerox $6.80. 144 pages. 


KINETICS OF THE REDUCTION OF 
IRON OXIDES BY CARBON MONOXIDE 


(L. C. Card No. Mic 60-5553) 


Jack Robert Sanscrainte, Ph.D. 
Case Institute of Technology, 1960 


The reduction of pure hematite specimens by carbon 
monoxide from 870°C to 1200°C at one to two atmospheres 
is shown to be controlled by countercurrent equimolar 
molecular diffusion of carbon monoxide and carbon dioxide. 
The differential rate equation describing the process is: 


dW _ kpAm(Po-Pe) 
dt K+ ¥) 


where W = Weight of oxygen removed; t = time, kp = dif- 
fusion coefficient; A,, = area normal to gas flow; Po = 
carbon monoxide partial pressure in bulk gas phase out- 
side the specimen; Pe = carbon monoxide partial pressure 
in equilibrium with the unreduced oxide core; X = thick- 
ness of reduced outer layer of specimen; Y = thickness of 
resistive gas film surrounding the specimen. Diffusion 
coefficients of 0.00044 to 0.00081 gram moles of carbon 
monoxide per centimeter per minute were obtained. These 
checked closely with the values predicted by the Gilliland 
equation (13) for 870°C and 1200°C, respectively. 
Microfilm $2.75; Xerox $6.40. 131 pages. 
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SOME PROBLEMS IN THE ANALYSIS 
OF TALL MULTI-LEVEL GUYED TOWERS 


(L. C. Card No. Mic 60-5003) 


Frederick Harold Hull, Ph.D. 
Princeton University, 1960 


Some of the problems encountered in the analysis and 
design of tall multi-level guyed towers are considered in 
this paper. It is divided into three main parts: the analysis 
of the cables, the bending analysis of the tower shaft, and 
the stability analysis of the shaft. High speed computers 
facilitate the use of the methods employed. 

The guys act as non-linear supports for the tower shaft. 
They supply a horizontal reaction, vertical load and a con- 
centrated moment at a guy level, their point of connection 
to the shaft. These three components are determined as 
functions of the horizontal displacement of the guy level. 
By considering the cable tension to vary along the cable 
length, a finite difference equation results. It is integrated 
numerically and compared to the equation derived by 
A. J. S. Pippard, who assumed the cable tension to be 
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constant. The results indicate that the simpler approach 
of Pippard is justified and can be used. The effects of 
wind and temperature change are also considered. 

The bending analysis of the tower shaft as a beam 
column on non-linear deflected supports is described in 
detail. The results of the cable analysis are used ina 
trial and error solution which employs four-moment equa- 
tions, iterates on the unknown deflections and gives exact 
results after few repetitions. 

The stability analysis is based on a method which gives 
a critical moment of inertia, corresponding to a critical 
wind load which is obtained by applying a factor of safety 
against buckling to the design wind load. This method 
allows a rigorous linearization of a non-linear system, 
and an exact solution is readily determined. The method 
is applied to three-level, two-level and single-level towers. 
Numerical examples of each are given and curves are 
drawn for several cases to show the relationship of the 
value of the determinant of coefficients of the stability 
conditions to the moment of inertia. The discussion of 
these curves indicates the manner in which the stability of 
the tower is influenced by the stiffness of the cable sup- 
ports and the moment of inertia of the shaft. It is shown 
that at low values of cable reaction stiffness, the shaft will 
buckle into a configuration which has fewer half waves than 
the number of guy levels. After a certain stiffness of the 
supports has been reached, the shaft will buckle ina 
manner similar to a beam on rigid supports, and further 
increase in stiffness is uneconomical. At low stiffness 
values the stability is only slightly influenced by the choice 
of moment of inertia of the shaft, and it is considerably 
affected by the size (stiffness) of cables. At high values of 
the support stiffness, the reverse is true; the moment of 
inertia has a large influence on the stability and the reac- 
tion stiffness has little effect. 

A brief outline with flow charts is given for a suggested 
machine method of preliminary design. Programs for the 
computations needed to plot the cable curves for the tower 
analysis are included in the Appendix for the IBM 650 elec- 
tronic computer written in Bell I language. 

Microfilm $2.75; Xerox $7.80. 168 pages. 


THE ULTIMATE STRENGTH OF 
BOLTED CONNECTIONS 


(L. C. Card No. Mic 60-6518) 


John L. Rumpf, Ph.D. 
Lehigh University, 1960 


In recent years the high strength bolt has become the 
leading fastener for the field connection of structural steel. 
Bolted connections are divided into two types: friction and 
bearing. In the latter type the connection is erected with 
the bolts in bearing or it is considered harmless if the 
bolts slip into bearing under load. Design of the bearing 
type connection is made by using an allowable design stress 
based on the ultimate strength of short test joints and by 
making the assumption that each bolt carries an equal 
share of the load. The assumption is in error for long 
joints in particular, even though plastic yield of the bolts 
permits some redistribution. 

This dissertation has developed a theoretical solution 





for the unequal distribution of load among the bolts of a 
double shear splice under static axial load. Attention has 
been centered on the region from slip load to the ultimate 
load in which the bolts and the plates are deforming in a 
non-linear manner. 

Determination of the unknown bolt forces has been ac- 
complished by the solution of an equilibrium equation and 
a set of compatibility equations. The non-linear relation- 
ships of force to deformation have been determined ex- 
perimentally by tests of representative portions of plate 
and of single bolts. The solution has been used to predict 
the ultimate strength of the bolts in “balanced design” con- 
nections with n = 3 to 10 bolts in a line. 

Validation of the theoretical solution has been obtained 


through tests of eight full-size connections using inch 


bolts and A7 steel plate. Results of these tests verified 
the predicted ultimate load within 4.5%. Nine other test 
joints with slightly different properties checked within 10%. 

The unequal distribution of load among the bolts has 
been determined. Results show that the longer the joint 
the greater will be the force on the end bolts. With the 
bolts and plate used in this study, the end bolt in a 10-bolt 
connection carries at failure 133% of the equally distributed 
load commonly assumed by the structural designer. Ina 
3-bolt connection the end bolt carries at failure only 102% 
of that assumed. 

Since bolted connections have been designed with pro- 
portions other than those of “balanced design,” the effect 
of tension-shear ratio on load partition has been studied. 
Results show that a surplus of plate material will reduce 
plate strains and will result in a more uniform distribution 
of load among the fasteners. 

The results of this dissertation could be used to provide 
a rational design procedure in which the factor of safety 
against rupture of the long joint will be the same as that 
for the short joint. 

Microfilm $2.75; Xerox $8.80. 195 pages. 
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SURFACE WAVE DIFFRACTION AND 
ITS RELATIONSHIP TO SURFACE 
WAVE ANTENNAS 


(L. C. Card No. Mic 60-6353) 


Ta-Shing Chu, Ph.D. 
The Ohio State University, 1960 


The objective of this work is to further the state of 
knowledge of surface wave diffraction by the terminal dis- 
continuity and of its relationship to surface wave antennas. 
Emphasis has been placed upon plane surface wave struc- 
tures. An exact mathematical solution has been obtained 
for the diffraction of TM and TE surface waves by a right- 
angled wedge which sustains the surface wave on one face 
and is perfectly conducting on the other face. The diffi- 
culty of the mixed boundary condition is overcome by in- 
troducing an auxiliary function which is a linear combina- 
tion of the original field and its derivative. The reflection 
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coefficients and the far-field patterns are given in compact 
closed forms. The resulting simple expressions can be 
readily evaluated by desk calculation, and numerical re- 
sults are graphically presented. The power reflection co- 
efficient of a loosely bound surface wave is very small and 
most of the energy is radiated in a directive forward beam 
without side-lobes. In the case of a tightly bound surface 
wave more energy is reflected and the remaining energy 
is radiated in a single, broad lobe. 

When a/k, the ratio of the surface wave field decay 
constant to the free space phase constant, approaches in- 
finity, the magnitude of the reflection coefficient approaches 
unity; when a/k approaches zero, the magnitude of the re- 
flection coefficient approaches zero as the first power of 
a/k. A comparison between the diffraction patterns ob- 
tained from the exact solution and those from the Kirchhoff 
approximation is made, which indicates that a Kirchhoff- 
type solution is a good approximation in calculating the 
diffraction patterns of loosely bound surface waves. 

When the perfectly conducting face of the wedge is 
truncated, the effect on the diffraction pattern is considered 
by an approximate method which takes the original current 
distribution on the infinite, perfectly conducting face as an 
approximation to the current distribution on the truncated 
perfectly conducting face. The diffraction pattern for a 
tightly bound TM surface wave is greatly distorted, whereas 
the pattern of a loosely bound TM surface wave is very 
little affected by the truncation. 

An analysis using the reciprocity theorem and the plane 
wave diffraction solution is made of a magnetic current 
line source exciting a right-angled wedge. It is shown that 
when the line source is far from the edge and is close to 
the reactive face, its radiation field can be approximately 
divided into one component due to the diffraction of the 
surface wave by the terminal discontinuity and a second 
component due to the original radiation of the line source 
above a reactive surface of infinite extent. Examples are 
calculated and checked by measurement. These illustrate 
that the Hansen-Woodyard condition, which implies that the 
launching and diffraction patterns are of identical form 
with opposite sign, in general, is not valid for this type of 
planar surface wave antenna. In general, the performance 
of the antenna depends on the phase relationship between 
the two radiation fields and their individual patterns. 

A series of pattern measurements have also been made 
for the line source exciting wedges of angles other than the 
right angle; no significant change in the pattern occurs 
until the wedge angle increases to 150°. 

Although the analysis presented here is restricted toa 
magnetic current line source exciting a right-angled wedge, 
its extension to structures involving more complicated 
sources and terminations is clear. In this connection the 
Kirchhoff-type method and the approximate method for 
truncation may be found useful. 
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AN ANALYSIS OF SAMPLED-DATA 
SYSTEMS WITH DELAYED SWITCHING 


(L. C. Card No. Mic 60-4682) 


Herbert Arnhold Crosby, Sc.D. 
Washington University, 1960 


Chairman: Professor John Zaborszky 


The study of sampled-data servomechanisms has be- 
come increasingly important in the past decade. With the 
beginning of the use of digital computers to control plant 
processes operating in a continuous manner it is essential 
that every possible analytic method is made available to 
the designer so that his understanding of the various prob- 
lems arising in the synthesis of systems and plant con- 
trollers will be as complete as possible. 

This dissertation presents an analysis of sampled-data 
systems in which the various samples in the system do not 
occur simultaneously as in the case of conventional 
sampled-data systems but these samples are delayed or 
advanced in time with respect to a master reference. 

In order to analyse these delayed sampled-data systems 
it was necessary to develop and define a new set of trans- 
forms based upon the Laplace Transform. These new 
transforms have the same relationship to delayed sampled- 
data systems as conventional z-transforms have to ordi- 
nary sampled-data systems. Along with the development 
of these transforms a method using impulses was extended 
and applied as an alternate solution of the delayed sampling 
system problem. 
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THEORETICAL AND EXPERIMENTAL 
INVESTIGATION OF RADIOACTIVE 
IONIZATION GAUGES 


(L. C. Card No. Mic 60-6863) 


Mohammad Ahmad El-Moslimany, Ph.D. 
University of Michigan, 1960 


In measuring densities and temperatures at high alti- 
tudes, rocket-borne radioactive ionization gauges have sev- 
eral merits. This type of gauge is characterized by its 
physical ruggedness, good response to density change, and 
freedom from damage when exposed to higher densities. 

Its usable range, however, is limited by several factors. 

At low densities, the linear gauge characteristic is marred 
by the relatively high residual (dark) current, and at higher 
densities, by a decrease in the collected current due to the 
loss of ions by recombination. 

This dissertation is intended to be a contribution to- 
wards a systematic study of the properties and behavior of 
radioactive ionization gauges. The chief ionic and elec- 
tronic processes encountered are briefly reviewed. Then 
a relationship between the collected ion current and the gas 
pressure is analytically developed for a planar configura- 
tion, considering the probability of electron attachment as 
a function of the electric field intensity and the gas pres- 
sure. In calculating the theoretical current-pressure 
curves, the numerical values used for ionic mobilities and 
recombination coefficient are those derived from kinetic 
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theory; Bloch and Bradbury’s theoretical values of elec- 
tron attachment are used for different mixtures of nitrogen 
and oxygen. Experimental current-pressure curves are 
found to be in fair agreement with the theoretical results. 
It is indicated that the hysteresis phenomenon, some- 
times exhibited by ionization gauges, may be caused by: 


a. Temperature dependence of the main electronic 
processes inside the gauge. 


b. Variation in the environmental conditions which may 
result in a change in the composition of one or more 
of the present electronegative gases. 


It is shown that the primary ionization by alpha parti- 
cles, in a gas of constant density, increases as the tem- 
perature decreases. 

The results led to the design of two radioactive ioniza- 
tion gauges; one uses alpha particles emitted from a ra- 
dium source as the ionizing agent and the other employs 
beta particles from a tritium source. 

The general agreement of the theoretical and experi- 
mental current-pressure curves also points to the validity 
of Bloch and Bradbury’s theory of electron attachment in 
diatomic molecules. This agreement confirms the steep 
rise of attachment probability as well as the peak value 
predicted by them at low electron energies. 

In carrying out the experimental investigations, it is 
found that the planar gauge used would be a useful tool in 
the study of ionization of gases by electron collisions. 
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THE DEVELOPMENT OF ELECTRO-MECHANICAL 
TRANSDUCERS USING ELECTRIC 
FIELD PHENOMENA 


(L. C. Card No. Mic 60-6393) 


William Henry Herman Middendorf, Ph.D. 
The Ohio State University, 1960 


The characteristics of the components are of prime 
importance in the design of control systems. A study of 
existing devices reveals that many have undesirable prop- 
erties. For this reason research was conducted in an ef- 
fort to develop new devices to measure displacement, ve- 
locity, and acceleration. 

The main results of this research are twofold: 


1) Atachometer different from any described in the lit- 
erature and 


2) A comprehensive study of null circuits. 


The characteristics of a displacement indicator and an 
acceleration indicator that were made according to the 
conditions discovered in the study of null circuits are de- 
scribed in the last two chapters of the dissertation. 

The tachometer developed during this research is com- 
prised of two electrodes fitted with steel needles and an 
insulated metal cylinder. In operation a d-c voltage large 
enough to cause high field emission is placed across the 
electrodes, and the cylinder rotates in the space between 





the needle points. It is found that the current flowing from 
one electrode to the other is proportional to the angular 
velocity. Tests with varying speed show that the tachom- 
eter has fast response. This tachometer has other desir- 
able characteristics, such as the absence of voltage at 
zero speed, very low inertia and friction, and low antici- 
pated manufacturing cost. Besides the embodiment used 
for the tests, designs are suggested to use thermionic 
emission and to enclose the device in an evacuated housing. 

The study of null circuits which are used to produce an 
output voltage as a function of a change in one or more 
circuit parameters shows that a bridge circuit produces 
an output proportional to the parameter change, and no 
transient occurs 


1) if equal and opposite parameter changes are made 
in the two branches forming either of the paths be- 
tween the input terminals and 


2) if the branches containing the parameters to be 
changed contain only one type of network element. 


Unfortunately the very important class of three- 
terminal null networks can take so many forms that the 
conditions for linear response are not so simple to prove 
or to apply as they are for bridge networks. It is shown, 
however, that a three-terminal network will have linear 
response to small changes in circuit parameters if a spec- 
ified cofactor of the system admittance matrix is at least 
an equation of degree three in s and is equal, within a 
constant multiplier, to the prescribed percentage change 
times the corresponding cofactor of the complementary 
network. The complementary network is defined as that 
obtained by interchanging the roles of the input and 
common terminals. 

The speed of response of the three-terminal null net- 
work can be described in general terms, It is found that 
the denominator of the transfer function of such a circuit 
will be a polynomial of at least degree three ins. Thus 
when transformed to the time domain transient terms will 
always appear in the expression for output voltage. 

The displacement indicator and the acceleration indi- 
cator were made in the form of differential capacitors 
whose common plates are moved in response to the me- 
chanical quantities to be measured. The main function of 
these models was to reduce to practice the design princi- 
ples discovered during the study of null readout circuits. 
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A STUDY OF FORCED OSCILLATIONS 
IN A CLASS OF nth-ORDER 
NONLINEAR FEEDBACK SYSTEMS 


(L. C. Card No. Mic 60-6912) 


Arch Waugh Naylor, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to develop a new method 
for employing perturbation techniques in the determination 
of the harmonic, subharmonic, ultraharmonic, or ultra- 
subharmonic responses of nonlinear feedback systems 
under the influence of periodic forcing functions. This 
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method is also suitable for determining whether these re- 
sponses are asymptotically stable or not stable. Because 
the key relations in this method are expressed in a form 
which is compatible with describing function relations, this 
method is, in part, a generalization of the describing func- 
tion technique. 

The class of nonlinear feedback system which is con- 
sidered in this study is characterized by the following or- 
dinary differential equation: 


A(z)x - B(z)[F(x) +et)]=O Gs rs 


where A(z) is an nth-degree Hurwitz polynomial in z with 
real coefficients, B(z) is an mth-degree polynomial in z 
with real coefficients (m < n), B(z)/A(z) can be identified 
with the transfer function of a physically realizable net- 
work, x is a real variable, F(s) is an entire function (s a 
complex variable), B(O) = O, A(O) 4 O, and e(t) is a 
bounded, continuous, periodic function of the independent 
variable t with least period Te (Te > O). 

The method developed for the determination of the pe- 
riodic responses, $(t), of the above nonlinear feedback 
system is based upon a partial solution of what is referred 
to in this study as the “inverse perturbation problem”; 
that is, the problem of satisfactorily restating the original 
differential equation so that it is amenable to solution by 
perturbation techniques. This problem is resolved in this 
study so that, in addition to just introducing perturbation 
techniques, its resolution leads in a logical manner toa 
hierarchy of describing-function-type relations. The solu- 
tion of each succeeding member of this hierarchy yields a 
higher-order approximation to the periodic response, $(t). 
The first member of this hierarchy, or zeroth-order de- 
scribing function relation, is shown to be closely related to 
the usual describing function. 

The method for treating the stability question is also 
based upon perturbation techniques. In this case these 
techniques are employed to develop the characteristic ex- 
ponents associated with the periodic response, $(t), as a 
power series in a perturbation parameter, ». The signs of 
the real parts of these characteristic exponents determine 
whether the periodic response, $(t), is asymptotically 
stable or not stable. Again, because of the particular 
manner in which the techniques from perturbation theory 
are introduced, the approximate stability criteria obtained 
from considering the truncated characteristic exponent 
power series are expressed in terms of describing- 
function-type relations and are, moreover closely con- 
nected with the expressions which arise in the determina- 
tion of &(t). 
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SYNTHESIS OF R-L-C NETWORKS 
BY DISCRETE TSCHEBYSCHEFF 
APPROXIMATIONS IN THE TIME DOMAIN 


(L. C. Card No. Mic 60-6926) 
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University of Michigan, 1960 


The purpose of this thesis is to present a new method 
for synthesizing an R-L-C network which, when subjected 





to unit impulse excitation, yields an output signal approxi- 
mating a prescribed time response. As presented, the 
synthesis problem has two parts. First, an approximation 
of the prescribed output time function may be required, 
since the prescribed conditions may be such that no 
R-L-C network exists which can satisfy these conditions. 
A method is presented here for obtaining an impulse re- 
sponse function which approximates the prescribed one and 
which can be identified with a realizable network. The 
more general problem of obtaining a network with a pre- 
scribed response to an arbitrary input (i.e., an input dif- 
ferent from the unit impulse) can be reduced to an equiva- 
lent problem with a “prescribed” impulse response by 
known approximation techniques, and thus be solved by the 
method presented. One such technique is discussed. The 
second part of the synthesis problem, that of obtaining a 
network with the approximating response function, can be 
solved by the available techniques. 

The synthesis method presented here is a numerical 
approximation process which yields an impulse response 
function approximating the prescribed one. The error of 
the approximation, which is defined as the difference be- 
tween the approximate impulse response and the pre- 
scribed one, is minimized in the Tschebyscheff sense. The 
approximating impulse response is such that its Laplace 
transform is an R-L-C network function, which determines 
a network having an impulse response approximating the 
prescribed one. 

In this work the approximate impulse response function 
is represented as a sum of exponential functions of a 


form Aye k* (k = 1, 2,..., n), where s, [Re (s,)<0, k =1, 
2, ..., n] is the position of the kth pole of the approximating 
function, and the coefficient A, (k = 1, 2, ..., n) is the 
residue of the approximating function at the pole s;. The 
number n denotes the number of terms in the approximating 
impulse response function. 

The most efficient approximation process is one which 
yields the smallest possible maximum error with a given 
number of terms in the approximating function. Minimiza- 
tion of the maximum error with a given number of terms 
in the approximating function requires an optimization of 
pole positions in addition to optimization of residues. In 
the method presented both such optimizations are made. 
First, the solution for optimum pole positions is developed. 
With the pole positions determined, the second optimiza- 
tion of residues takes place. Both these optimizations are 
made through the application of the discrete Tschebyscheff 
approximation theory and yield, as stated above, an error 
or approximation which is a minimum in the Tschebyscheff 
sense. 

Two examples illustrating the approximation process 
are presented. 
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A SEGMENTAL TIME SEQUENCE 
REVERSING RECORDER FOR 
DELAY DISTORTION CORRECTION 


(L. C. Card No. Mic 60-5512) 


Linus A. Scott, Ph.D. 
Case Institute of Technology, 1960 


An electromechanical magnetic recording technique 
permitting continuous recoding, segmentation, and time 
reversal of a time-varying electrical signal is described. 
A mathematical verification of delay distortion correction 
by time sequence reversal is presented. A description of 
the principles of operation of the investigated technique 
together with experimental results, limitations, and sug- 
gestions for further investigation are presented. 

Microfilm $2.75; Xerox $4.20. 78 pages. 


THE THEORY AND APPLICATION 
OF THE SCATTERING MATRIX FOR 
ELECTROMAGNETIC WAVES 


(L. C. Card No. Mic 60-6413) 


Raphael Tsu, Ph.D. 
The Ohio State University, 1960 


The theory and application of the scattering matrix for 
electromagnetic waves are discussed. The scattering 
matrix relates the vectors in a multi-dimensional space 
(function space) which represent the outgoing part of the 
total field (incident plus scattered) and the incoming part 
of the total field. This matrix is defined in terms of arbi- 
trary source-receiver arrangements; therefore it in turn 
defines the scattering properties of a body independent of 
the angles of incidence and scattering. Therefore the scat- 
tering matrix completely specifies the properties of a 
given scatterer. The theory of the scattering matrix is 
presented in Chapter I. A general scattering relationship 
is derived and its familiar form for plane wave incidence 
(the cross-section theorem) is obtained. The determination 
of the scattering matrix from measurements is discussed 
in Chapter III. A method of obtaining the scattering matrix 
from measurements is demonstrated with examples. 

A specific application of the scattering matrix to the study 
of optimum scatterers is considered. Examples of the op- 
timization of the scattering patterns for spherically sym- 
metric bodies are presented. The scattering matrix cor- 
responding to the given optimum conditions is obtained. 
These results can be used in the study of scattering pattern 
synthesis in which a spherically symmetric scatterer is 
employed. Microfilm $2.75; Xerox $4.60. 88 pages. 
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AN APPLICATION OF CURVED BEAM 
THEORY TO SPUR GEAR FILLET STRESS 


(L. C. Card No. Mic 60-6171) 


Michael Jean Charignon, Ph.D. 
University of Pittsburgh, 1960 


Supervisor: N. Lewis Buck 


The Lewis formula of 1893, which is still the most uni- 
versally used method for calculating spur gear fillet 
stress, has long been recognized as inadequate due to its 
inability to account for the elastic support of the spur gear 
tooth. A method which more nearly conforms to the con- 
ditions actually experienced in spur gears is presented 
herein, 

The configuration of the fringe pattern in the fillet of 
the loaded face of a conventional spur gear tooth as viewed 
through a polariscope strongly suggests a similarity to a 
curved beam. A model 1 DP 20° involute full cut spur gear 
tooth was therefore cut of CR 39, integral with the free 
end of an unsupported curved beam and compared photo- 
elastically with a like spur gear tooth, of the same mate- 
rial, mounted in the conventional manner. 

The comparison indicated that the unsupported curved 
beam model experienced about twice the stress of the con- 
ventional spur gear model when identically loaded, thus 
pointing out that consideration must be given to the elastic 
support along the outer radius of the curved beam in the 
disk of a conventional spur gear. 

The method proposed is a procedure for calculating the 
stress in a spur gear fillet accounting for the elastic base 
of the gear tooth. This is done by considering the deflec- 
tion of the top of the fillet of a spur gear tooth based on 
the flexure of the tooth and the disk. This deflection is 
then equated to the deflection of an unsupported curved 
beam. From this is determined a load which, if applied to 
the unsupported curved beam, would cause the same de- 
flection. The new load is then used in the stress relations 
for an unsupported curved beam to obtain the stress de- 
veloped in the fillet. 

This procedure is called the “modified curved beam 
analytical method.” It was used to calculate the fillet 
stress developed in three different sizes of spur gear 
teeth at several points along the tooth face with several 
loads applied at each point. 

In an effort to correlate the mathematical analysis and 
the stress actually experienced by a spur gear fillet for 
each of the above situations an extensive photoelastic study 
was made. The study disclosed a close correlation be- 
tween the “modified curved beam analytical method” and 
the photoelastic results; a variation of about 10 per cent 
was experienced. 

Microfilm $2.75; Xerox $7.00. 148 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2230 ENGINEERING 





CONTROL OF THE COMBUSTION 
OF COMPRESSION IGNITION ENGINES 


(L. C. Card No. Mic 60-6883) 


Abdel Razek Abdel Fattah Ibrahim, Ph.D. 
University of Michigan, 1960 


Combustion of fuel in compression ignition engines 
presents an extremely intricate problem involving a com- 
plex of hydrodynamic, thermal, and chemical processes. 

The beginning of combustion as well as the point of 
maximum pressure inside the engine cylinder should be 
controlled in order to approach the most efficient engine. 
The ignition delay and combustion time should be de- 
creased to raise the engine speed without decreasing the 
efficiency. Achievement of these ends is limited by our 
lack of sufficient fundamental knowledge of the chemical 
kinetics of hydrocarbon combustion which is very complex 
even for elementary fuels. 

This investigation was undertaken to devise a reliable 
technique for controlling the combustion in an energy-cell 
type of compression ignition engine. A sufficiently high 
concentration of radicals was induced and maintained in 
the reaction zone in the ccmbustion chamber of the engine 
to complete the combustion at the desired rate. The 
required concentration of radicals was prepared before 
the injection of the main fuel. Sufficient supply of the 
radicals was secured to compensate for the unavoidable 
losses of these radicals at the walls. Such action cannot 
be achieved by adding an ordinary primary chain initiator. 

Part of the fuel was injected into the energy-cell of the 
combustion chamber early in the cycle, at 5° B.T.C. 
during the exhaust stroke, where it undergoes a cool 
flame reaction and generates the required concentration 
of radicals to trigger the combustion of the main fuel 
immediately upon injection. 

Factors which affect the ignition delay and rate of 
combustion were also investigated. These factors are: 


1) The primary fuel injection timing and pressure. 
2) The cooling water temperature. 

3) The main injection timing. 

4) The engine speed. 


5) The addition of chain initiator (cumene hydro- 
peroxide) to the fuel. 


6) The energy-cell throat diameter. 


Laboratory tests showed the following important im- 
provements in the performance of this engine: 


1) A decrease of approximately 6% in brake specific 
fuel consumption during the entire load range. 


2) Shortening of the ignition lag by 47%. 


3) An increase of the maximum output by 10.7%. The 
possibility remains that if the exhaust gas tempera- 
ture is allowed to increase above 1165°F, the maxi- 
mum output could be increased beyond this value. 


4) A possible increase in the engine speed to at least 
twice its designed speed. 
Microfilm $2.75; Xerox $7.20. 152 pages. 





DIFFERENTIAL ANALYZER SOLUTION 
OF THE DIFFUSION EQUATION 
WITH A FREE BOUNDARY 


(L. C. Card No. Mic 60-6902) 


Orlando Joseph Manci, Jr., Ph.D. 
University of Michigan, 1960 


This study is concerned with the problem of diffusion 
in one dimension when the position of one boundary is an 
implicit function of the solution. The analysis renders the 
problem in a form which can be readily solved by a differ- 
ential analyzer consisting of a modest amount of general 
purpose computing equipment. 

The problem is described in terms of heat conduction 
in a solid with melting. Perfect ablation is assumed. The 
physical dimensions are removed by a set of dimension- 
less ratios which separate the significant variables and 
parameters. In this non-dimensional form the study is 
applicable to such other problems as mass transfer, 
neutron diffusion, and metal tarnishing. The moving 
boundary is removed by transformation of the space vari- 
able. Finite difference approximations for the non- 
homogeneous medium with temperature-dependent thermal 
characteristics are developed. Accurate solutions con- 
sisting of temperature and boundary position as functions 
of time are obtained. 

For a homogeneous semi-infinite uniform medium the 
scale factors introduced with the dimensionless ratios 
allow the problem parameters to be reduced to the heating 
rate and initial temperature when these are arbitrary, and 
to the initial temperature distribution alone when the 
heating rate is constant. The choice of scale factors 
which eliminates the constant heating rate also guarantees 
that the speed at which the boundary moves in steady state 
for the continuous medium equals that for the finite dif- 
ference approximation. This choice of scale factors 
makes the errors introduced by the finite difference ap- 
proximations during warming small. 

The derivatives with respect to the space variable are 
approximated by finite differences in order to express the 
problem in terms of a set of simultaneous, ordinary, dif- 
ferential equations to be solved on the differential ana- 
lyzer. To obtain these approximations over the entire 
space interval, the semi-infinite interval is reduced toa 
unit interval and the moving boundary is removed by an 
exponential transformation. Four different approximations 
at the heated boundary, two involving first order and two 
involving second order differences, are investigated. The 
second order differences yield significant improvements 
in accuracy for negligible increases in computer require- 
ments. 

Solutions for the semi-infinite medium are presented 
for constant heating rates and several uniform initial 
temperature distributions which can be used for a wide 
range of physical problems, and for a heat pulse. 

In the finite slab the space variable is normalized with 
respect to the thickness to remove the moving boundary. 
A nonlinear transformation in the normalized space vari- 
able makes possible a closer grouping of stations near the 
heated boundary, thereby improving the accuracy of the 
finite difference approximations and hence the accuracy 
of the solution. For a fixed number of stations the 
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effectiveness of this regrouping increases as the initial 
thickness of the slab increases. The computer solutions 
show that if the initial slab thickness is so large that the 
accuracy with six finite difference increments is unac- 
ceptable, then the semi-infinite formulation can be used 
to obtain accurate results. 

Solutions for the finite slab are presented for constant 
heating rates with several initial thicknesses and for a 
heat pulse with uniform initial temperature distributions. 
Results for linear and nonlinear station groupings are 
shown. All solutions are stable until the entire slab 
reaches the melting temperature. 

Microfilm $2.75; Xerox $7.60. 165 pages. 


ON A PARTICULAR CLASS OF 
SIMILAR SOLUTIONS OF THE EQUATIONS 
OF MOTION AND ENERGY 
OF A VISCOUS FLUID 


(L. C. Card No. Mic 60-4694) 


Barry Lucas Reeves, Sc.D. 
Washington University, 1960 


Chairman: Dr. Charles J. Kippenhan 


In this investigation, the concept of “similar” solutions 
was applied to the two-dimensional Navier-Stokes equa- 
tions and energy equation for an incompressible viscous 
fluid. A particular class of similarity transformations 
was used for which it was found that, in certain general- 
ized cases, the set of partial differential equations were 
transformed into a set of ordinary differential equations. 
It was demonstrated that the ordinary differential equa- 
tions describing the classical Couette, Poiseuille, source- 
sink, and stagnation flows resulted as special cases. 

Similar solutions were also found to exist for flows 
with body forces (free convection) over vertical and hori- 
zontal surfaces for certain power law variations of surface 
temperature and for flows in converging or diverging 
channels with arbitrary power law temperature variations 
of the surfaces. The results of numerical solutions of the 
differential equations associated with these flows are 
presented and compared with results from boundary layer 
theory. Microfilm $2.75; Xerox $5.00. 98 pages. 


AN INVESTIGATION OF THE LIMITATIONS 
ON THE USE OF A MECHANICAL ANALOG FOR 
THE MEASUREMENT OF LOADS AND 
DISPLACEMENTS IN A SUCKER ROD 
PUMPING SYSTEM 


(L. C. Card No. Mic 60-5169) 
Edward William Rosencrants, Ph.D. 
University of Minnesota, 1960 


Adviser: James J. Ryan 


The present trend in the petroleum industry of drilling 
to very great depths to discover new reserves of oil will 





lead eventually to artificial lift methods of production at 
these great depths. The great majority of artificial lift 
installations used at the present time are sucker rod 
pumping systems. At present the equipment required for 
a sucker rod pumping installation is determined by means 
of semi-empirical equations. These equations may be in 
error by as much as 30 percent at moderate depths. To 
continue to use these equations at greater depths without 
further investigation may lead to over or under designed 
systems with a resultant increase in operating costs. 

In order to modify these design equations so as to 
apply to deep well installations, more data on the behavior 
of the sucker rod pumping system must be obtained. Field 
tests can supply only a very limited amount of information 
because of the narrow range of operating conditions ob- 
tainable in any one installation. 

The equations of motion for the sucker rod string, the 
oil column, and the tubing string together with the re- 
quired boundary conditions have been developed. Simpli- 
fying assumptions were made in order to obtain solutions 
for the equations of motion of the sucker rod string during 
the upstroke portion of the pumping cycle and during the 
downstroke portion of the pumping cycle. It is shown that 
the separate solutions for this simplified system are very 
cumbersome to use and that they do not represent ac- 
curately the sucker rod pumping system. It is also shown 
that the complexity of the boundary conditions precludes 
the possibility of obtaining a general solution for the com- 
plete system of the equations of motion of the sucker rod 
installation. 

An analog approach, therefore, offers the best possi- 
bility of obtaining supplementary deep well pumping data 
for the wide range of operating conditions needed for de- 
sign purposes. The mathematical requirements of a 
continuous spring analog are derived and presented in 
this thesis. The method of designing a mechanical sucker 
rod pumping system analog is given and the dynamometer 
cards obtained from the analog are discussed. 

The limitations of this type of mechanical mass-spring 
analog are discussed with respect to obtaining data for 
deep well installations. It was concluded as a result of 
this investigation that; 

1. It is possible to design and build a mechanical 
mass-spring analog for a sucker rod pumping system. 

2. This analog system can be used to obtain dynamo- 
meter cards and to study the effect on the sucker rod 
pumping system of such factors as pumping depth, pumping 
speed, pumping stroke, and oil density. 

3. The analog can be applied equally well to the study 
of stepped sucker rod strings. 

4. One of the major advantages of this analog is the 
pumping mechanism used. It is similar to the prototype 
mechanism and therefore eliminates the problem of 
Simulating the effect of the oil column dead weight on the 
sucker rod string. 
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MANUFACTURING SYSTEM SYNTHESIS 
UTILIZING A DIGITAL COMPUTER 


(L. C. Card No. Mic 60-5554) 


Wayland Patrick Smith, Ph.D. 
Case Institute of Technology, 1960 


This study was concerned with the development of a 
mathematical model of a highly idealized manufacturing 
system in terms of its economic characteristics and the 
development of a technique for exploring a small subset 
of “near optimal” system configurations as a function of 
demand level and job shop level. The model allowed three 
possible states for each part being produced in the system 
corresponding to whether the part was purchased com- 
plete, produced on a production line basis, or produced on 
a job shop basis. 

In order to experiment with the model a set of digital 
computer programs were designed and four runs were 
made on typical systems. The results from these runs 
were studied in several ways. The general shape of the 
cost function used to measure the performance of the 
system was examined and three types of optimal con- 
figurations were observed. A mixed strategy was found 
optimal over a wide range of demand levels when the 
number of parts in the system was increased from 7 to 18. 

It was concluded that, although the number of experi- 
mental trials made in this study were small, the approach 
and methodology developed here should provide the basis 
for a more quantified approach to problems of manufac- 
turing system synthesis. 
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THEORY OF PULSE-DATA SYSTEMS 
APPLIED TO AN INPUT SELF-ADAPTIVE 
PULSE-DATA SYSTEM 


(L. C. Card No. Mic 60-5556) 


Charles Kirkland Taft, Ph.D. 
Case Institute of Technology, 1960 


Incremental path controls employ a pulse-data system 
as the feedback control system. This type of system is 
considered in some detail. Mathematical methods of 
analysis are developed and described in addition to 
existing methods. The methods are applied to the design 
of a self-adaptive pulse-data system. The resulting 
system is a position control with superior response to 
ramp inputs at a wide range of desired rates. The system 
performance is compared experimentally with the per- 
formance of a conventional pulse-data system for a variety 
of inputs. Microfilm $2.75; Xerox $8.40. 183 pages. 





A PARALLEL DUCT FLOW PROBLEM 
(L. C. Card No. Mic 60-6193) 


James Franklin Thorpe, Ph.D. 
University of Pittsburgh, 1960 


The problem considered is that of flow in the two 
parallel channels formed by the introduction of a long thin 
flat plate into a duct of uniform rectangular cross section. 
Since the plate is slightly inclined, one of the channels is 
a nozzle and the other is a diffusor. In general, the plate 
does not span the channel so that transverse flow may 
occur. For the configurations investigated, the effects of 
transverse flow, area changes, and wall friction are all of 
the same order of magnitude. 

The flow is described by applying one dimensional 
theory. The boundary conditions were established by 
regarding the stagnation streamline as defining two sepa- 
rate channels upstream of the plate leading edge. The 
numerical integrations, required for solution of the 
governing equations in the general case, were performed 
by an IBM 650 computer. The theoretical solutions thus 
obtained are compared to the complementary experimental 
results. 

The agreement between the experimental and theoreti- 
cal results is good. Values of the transverse flow dis- 
charge coefficient were obtained by requiring agreement 
between the theoretical and experimental over-all plate 
loss coefficients. The discharge coefficients so deter- 
mined correspond well with those obtained by another 
investigator. The inner consistency obtained between the 
plate loss coefficients and the corresponding axial pres- 
sure distributions demonstrates that the assumptions used 
are valid. 

It is concluded that one dimensional flow theory gives 
good results for interconnected channel flows provided 
proper boundary conditions are used and provided a cor- 
rect accounting is made of the transverse flow. 
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THE DYNAMIC RESPONSE OF 
HEAT EXCHANGERS WITH SINUSOIDAL 
TIME DEPENDENT INTERNAL 
HEAT GENERATION 


(L. C. Card No. Mic 60-6951) 


Wen-Jei Yang, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to investigate the dynamic 
characteristics of heat exchangers having sinusoidally 
time variant internal heat sources. This study has appli- 
cation in the field of automatic control of heat exchangers 
including such heat exchange apparatus as a heterogeneous 
nuclear reactor, an electrical heater and a chemical 
reactor in which a chemical reaction occurs within the 
solid walls. 

In part 1 of the study, the general theory of frequency 
response of a system represented by a linear partial 
differential equation with two independent variables is 
presented. Transfer function, amplitude-ratio response, 
phase-angle response, and the relationship between the 
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step- and the corresponding frequency-response are 
described in detail in Section A, Part 1. The transient 
behavior of the system at the transient-periodic state also 
is presented in Section B, Part 1. The rapidity of decay 
of the state is measured by the time required by the 
amplitude to reach 99 per cent of its frequency-response 
amplitude. All possible oscillations of the output both at 
the transient- and steady-periodic states are confined in 
the amplitude envelopes. 

In part 2 of the study, the theory is applied to the heat 
exchangers with sinusoidal internal heat generation. The 
dynamic-response characteristics relating the tempera- 
tures of the heat transfer surface, of the fluid and of the 
fluid-surface temperature difference to time-wise varia- 
tions in the rate of heat generation are studied by the use 
of the Laplace transform and contour integral techniques. 
Analytical results have shown the frequency-response 
characteristics of the fluid and surface temperatures and 
fluid-surface temperature difference have the phenomena 
of resonance in amplitude-ratio and phase-shift. This 
phenomena of resonance occurs periodically in dimension- 
less frequency in intervals of 27 for a system of zero 
wall-fluid heat capacity ratio. Complete solutions in- 
cluding the transient- and steady-periodic states are 
obtained for the general transient behavior of the temper- 
atures of the heat transfer surface, of the fluid and the 
fluid-surface temperature difference by the inverse 
Laplace transformation. For the engineering calculation 
of the dynamic characteristics of the transient-periodic 
state, two mathematical functions obtained by IBM reduc- 
tion are available in graphical form in Appendix G. These 
transient-periodic states decay exponentially. 

In part three of the study, experimental apparatus, test 
procedure and analysis of data are described and experi- 
ments are conducted for a water-steel system. Steady 
heat generation experiments show that in a steady turbu- 
lent flow of a fluid with a velocity profile fully developed 
at the entrance of heated section the local and mean 
values of heat transfer coefficients are functions of the 
Reynolds number and decrease along the length of pipe up 
to a section at the distance approximately equal to x = 24d; 
and x = 45 d;, respectively. Beyond these lengths the 
local and mean values of heat transfer coefficients are 
independent of length. The theoretical results of the 
dynamic behavior at the transient- and steady-periodic 
states are compared with experiments for both surface 
and water temperatures and favorable comparison is 
obtained. 

It is concluded from this study that the frequency- 
response characteristics of a single fluid-single solid 
heat exchanger having a sinusoidally time variant internal 
heat source processes the phenomena of resonance in 
amplitude-ratio and phase-shift in the fluid and wall tem- 
peratures and fluid-wall temperature difference. This 
resonance is the dynamic response characteristics of 
distributed-parameter systems acted upon by distributed 
forcing disturbances, as is the heat generation rate. 
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LOAD-DEFORMATION BEHAVIOR 
OF ELASTIC FILAMENTS WITH 
ARBITRARY INITIAL CONFIGURATION 


(L. C. Card No. Mic 60-4970) 


Ricardo Chicurel, Ph.D. 
Princeton University, 1959 


The relation between load and deformation for an 
elastic filament whose axis is an arbitrary curve, is 
examined. The type of loading which is emphasized con- 
sists of forces and moments at the ends but some cases 
of distributed loadings along the length of the filament are 
also considered. The analysis is divided in two parts: 

The first deals with filaments whose axes lie in one 
plane. The effects of bending and direct tension are 
included but that of shear is ignored. An ordinary differ- 
ential equation describing the deformed configuration, is 
found. Using this equation, load-extension curves corre- 
sponding to a semi-circle and to three half-sine waves of 
different proportions, are obtained. General methods for 
finding approximations to the relation between load and 
extension for low and high load ranges, are described. 

The second part of the analysis concerns itself with 
filaments whose axes are curves in space. Only bending 
and twisting effects are considered. A system of four 
ordinary differential equations describing the deformed 
configuration, is derived. The equations are quite com- 
plicated and a substantial number of pages is devoted to 
checking their validity. 

An experimental verification of the load-extension 
behavior predicted for certain shapes on the basis of the 
derived equations, was also carried out using steel wire 
specimens. Microfilm $2.75; Xerox $7.40. 156 pages. 


RESTRAINED COLUMNS 
(L. C. Card No. Mic 60-6516) 


Morris Ojalvo, Ph.D. 
Lehigh University, 1960 


This dissertation treats the problem of prismatic 
columns with non-translating ends. Transverse deflec- 
tions are due to bending about one of the principal axes of 
the cross section. The columns are loaded only at their 
ends where rotational restraints may exist. These rota- 
tional restraints exert bending moments upon the column 
which tend to limit deformations and increase the carrying 
capacity of the column. 

By considering the shapes (hereafter referred to as 
column deflection curves) which a compressed member 
would take if held in a bent configuration by axial loads 
applied to the ends, it is shown how solutions may be 
obtained for the carrying capacity of restrained columns. 
In the most general case discussed the compressive loads 
may be applied with equal or unequal end eccentricities 
and the rotational restraints may be equal or unequal 
functions of the end rotations. In these studies the 
stresses may exceed the proportional limit of the material. 

By properly organizing the information supplied by the 
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column deflection curves in nomographs, it is shown how 
a wide variety of restrained column solutions may be 
achieved graphically. 

An “exact” elastic-plastic analysis is developed for 
symmetrical rigid frames loaded in a symmetrical man- 
ner. The analysis makes use of moment-rotation curves 
developed for columns. The frame analysis considers the 
non-linear effects of both the inelastic action and the 
deformations. 
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AN INVESTIGATION INTO 
THE CAUSES OF DELAYED CRACKING 
IN STEEL WELDMENTS 


(L. C. Card No. Mic 60-6510) 


Edward Parker Beachum, Ph.D. 
Lehigh University, 1960 


Delayed cracking in steel weldments is a serious 
problem because it frequently escapes detection by 
ordinary inspection procedures. Delayed cracking may 
occur either in the weld bead or in the heat affected zone. 
Both types have been observed and described, under both 
industrial and laboratory conditions. Theories have been 
advanced to explain underbead cracking on the basis of 
stress and hydrogen diffusion. A detailed explanation of 
delayed cracks in weld metal has not been presented, 
although residual stresses have been associated with them, 
and the time delay feature has suggested that hydrogen 
may be connected with the fracture. 

The investigation was centered on the combined effect 
of hydrogen and stress on steel welds of several common 
compositions, both carbon and alloy. The primary tool 
was the Lehigh restraint test, which provides a convenient 
method of varying the stress in the weldment. A simple 
but sensitive contact-timing device was used to measure 
the delay time before cracking. The inert-gas consumable- 
electrode welding process was used with hydrogen intro- 
duced by three methods: 


a. mixing hydrogen with argon to the desired amount 
b. bubbling argon through water to saturate it 
c. mixing propane with argon to the desired amount. 


The effect of temperature of aging on cracking time 
was investigated, as well as heat treatment of the base 
plate and weld bead. Tests at low temperature were 
carried out by immersion in a bath of dry ice and alcohol. 

Cooling curve studies were made to determine the 
point at which restraint ceases to increase, or even de- 
creases, as a means of defining a delayed crack. 

Cracking time was found to depend on base plate and 
welding wire compositions, restraint and hydrogen, but 
the relation among these variables is complex. Pure weld 
metal cracks were rare, usually being associated with 
some underbead cracking at the notch. The AISI 4140 
grade failed primarily by underbead cracking. 





Cracking time was observed to lengthen at low aging 
temperature, and at the temperature of dry ice could be 
extended for extremely long periods. This behavior sug- 
gests strongly that hydrogen diffusion is an important 
aspect of the delayed cracking mechanism. 

Weldment hydrogen contents for various welding condi- 
tions and a particular base plate-weld metal combination 
were determined by both immersion and vacuum fusion 
methods. The scatter in both methods was broad, but the 
diffusible hydrogen content was found to follow the gas 
concentration used. The effect of moisture and of propane 
was found to differ from their corresponding hydrogen 
contents. Investigations of the distribution of hydrogen 
around a weld indicated that even when welding with com- 
mercially pure argon the weld metal hydrogen content 
exceeds substantially the initial hydrogen contents of both 
the base plate and welding wire. 

It is concluded, (a) hydrogen and restraint can cause 
weldment delayed cracking, (b) the susceptibility is 
greater for the higher strength base plates and weld 
metals, (c) residual hydrogen content does not correlate 
well with welding gas composition. 

Microfilm $2.75; Xerox $8.20. 179 pages. 


BASIC DEFORMATION CHARACTERISTICS OF 
BETA MAGNESIUM-LITHIUM ALLOYS 


(L. C. Card No. Mic 60-5531) 


Philip Arthur Clarkin, Ph.D. 
Case Institute of Technology, 1960 


The tensile properties of magnesium - 11 percent 
lithium alloys containing both a low (0.005 percent) and 
high (0.05 percent) amount of sodium were studied as a 
function of strain rate and temperature in an attempt to 
rationalize the basic deformation mechanisms in single 
phase non-ferrous alloys containing both interstitial and 
substitutional alloy atoms. 

Discontinuous yielding occurred in both alloys over a 
wide temperature range because of rapid strain aging by 
interstitial solute atoms. In this same temperature range 
embrittlement of the high sodium content alloy occurred 
while the ductility of low sodium content alloys remained 
high and relatively constant regardless of test tempera- 
ture. The temperature range for discontinuous yielding 
and embrittlement was strain rate sensitive, moving to 
higher temperatures with increasing strain rate. 

Embrittlement in high sodium alloys appeared to be 
due to a lowering of the grain boundary cohesive strength 
by concentration of sodium in the grain boundary regions, 
and an increase, due to strain aging, of the stress needed 
to propagate plastic flow. Over a certain temperature 
range, dependent on strain rate, the flow stress exceeded 
the grain boundary cohesive strength and intercrystalline 
fracture occurred at low total strains. Outside of this 
temperature range, no strain aging occurred and plastic 
flow was easily accomplished. Therefore, the fracture 
strain was very large and the fracture was of the trans- 
crystalline shear type. 

Microfilm $2.75; Xerox $3.00. 60 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 2235 





THE EFFECT OF STRAIN ON 
THE SURFACE ENERGY OF SOLIDS 


(L. C. Card No. Mic 60-6869) 
Stephen Floreen, Ph.D. 
University of Michigan, 1960 


A thermodynamic relationship has been developed to show 
that the surface free energy and grain boundary energy of a 
solid change with elastic strain in the following manner: 


f° = £5 + ke* 


P= ts je 


where f° and f® are the average surface energy and 
grain boundary energy at strain e, f5 and og are the 
respective energies at zero strain, and j and k are con- 
stants. The development also shows that the surface 
tension of a solid should vary with strain in the same man- 
ner as the surface energy, but that the surface energy and 
surface tension are not necessarily equal 

It is also shown that the slope of the stress curve in the 
elastic region E’, may be expressed in the following form. 

EB’ = E+ ak 22 4 2j = 
where E is the elastic modulus of the solid, A, the surface 
area, V the volume, and a> the grain boundary area. 

A series of preliminary tests were made to measure 
the values of E’ of various wire specimens in different 
environments. These tests showed that there were small 
but distinct changes in E’ with changing environment 
around the wires, and with changing size. 

A further series of tests were made using copper sheet 
tensile specimens of different thicknesses and grain 
boundary areas. The specimens were machined from a 
large copper plate so as to minimize any changes in 
orientation or microstructure between specimens of 
varying thickness. The specimens were cleaned by ion 
bombardment, exposed directly to the testing environment, 
and the values of E’ then measured in the environment. 

The results showed that E’ varied linearly with A,/V 
and ao/V inthe various environments. It was also found 
that the intersections of the E’ versus A,/V curves with 
the E’ axis corresponded reasonably well with the value 
of the elastic modulus E of the copper. On the basis of 
these results the value of k is on the order of 10° ergs/ 
cm?” and the value of j is on the order of 10° ergs/cm’. 

A review was made of the literature concerning the 
effects of environment on the mechanical properties of 
solids. It was concluded that many of the various environ- 
ment effects that have been observed could be accounted 
for by surface energy considerations. 

Microfilm $2.75; Xerox $7.20. 151 pages. 


OPTIMAL UTILIZATION OF CHARGE 
MATERIALS IN OPEN HEARTH FURNACES 


(L. C. Card No. Mic 60-5546) 


Donald S. Leckie, Ph.D. 
Case Institute of Technology, 1960 


An Operations Research analysis is presented for an 
eight furnace open hearth plant producing low carbon steel 





ingots. Models are constructed which give the production 
rate and ingot cost in terms of the materials charged per 
heat. Scrap, hot metal, and cold pig iron are the major 
charge materials but grades of scrap are not differen- 
tiated. Coefficients for the models are established by 
regression analysis, using an IBM 650 electronic com- 
puter. Linear and quadratic forms in significant variables 
are fitted to a large set of production data. 

The optimum combinations of charge materials are 
found for maximizing production both with and without a 
restriction on the availability of hot metal. Decision rules 
are found for determining the charge materials which 
minimize ingot cost as a function of the cost of scrap and 
pig iron. The analyses have been conducted in the range 
of charge ore practice in plant operations. 

Microfilm $2.75; Xerox $9.00. 197 pages. 


THE INFLUENCE OF AUSTENITE FORMATION 
ON THE MECHANICAL BEHAVIOR 
OF HIGH-NICKEL STEEL 


(L. C. Card No. Mic 60-5550) 


Charles Walter Marschall, Ph.D. 
Case Institute of Technology, 1960 


Improved low-temperature notch toughness can be 
attained in a body-centered-cubic matrix phase (ferrite) 
through formation of an impurity-gathering second phase 
(austenite). Employing a 9% nickel - 0.10% carbon steel, 
controlled austenite contents can be produced by reheating 
the previously hardened steel in the temperature range 
850 - 1200 F. The stability of the austenite thus formed 
and the improvement in toughness are found to be depend- 
ent on the time and temperature of reheating. Superim- 
posed upon the beneficial effects of austenite formation is 
an embrittling reaction, bearing a close resemblance to 
classical temper embrittlement, which occurs in the tem- 
perature range of 600 - 1000 F. The beneficial effects of 
austenite formation are attributed to ferrite purification 
in conjunction with solution of carbides and general 
softening. Microfilm $2.75; Xerox $4.40. 85 pages. 


STUDY OF THE ORIGIN OF 
RECRYSTALLIZATION TEXTURES IN ALUMINUM 


(L. C. Card No. Mic 61-183) 


Manavasi Narasimhan Parthasarathi, Ph.D. 
University of Illinois, 1960 


In an earlier study on an artificially nucleated single 
crystal of high purity aluminum of (110) [112] orientation, 
rolled to 80% R. A., it was shown that even in a case where 
nuclei in great abundance and in random orientation dis- 
tributions are available, the resulting recrystallization 
texture was extremely sharp, consisting of 40° [111]-ro- 
tated orientations, in accordance with the predictions of 
the oriented growth mechanism. Although it was not 
possible to explain the absence of four of the eight expected 
components it was very clear that this was not due to the 
lack of nuclei in these orientations. 
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W. G. Burgers suggested the possibility of explaining 
the absence of these orientations on the basis of the 
observed difference in boundary mobility between tilt 
boundaries and twist boundaries. The present work was 
undertaken to study this possibility in detail, using an 
artificially nucleated single crystal, similar to that used 
in the earlier work, but with a more favorable orientation. 

A high purity aluminum crystal of orientation (123) 
[412] was rolled to 80% R. A. and artificially nucleated on 
one side by random rubbing with emery paper and anneal- 
ing. The thin artificially nucleated layer contained small 
recrystallized grains of random orientation. On con- 
tinued annealing, some of these nuclei grew across the 
whole thickness of the specimen. The texture at the 
growth side resulting from growth selectivity, was quite 
sharp and it consisted of components related to the de- 
formation texture by rotations around common [111] axes. 
The relative intensities of the various recrystallization 
texture components could be accounted for on the basis of 
the observed difference in mobility between twist and tilt 
boundaries and of the dependence of the mobility of the 
various tilt boundaries on their orientation. 

Experiments were also conducted with single crystals 
of aluminum of orientation (110) [112], containing impuri- 
ties in solution, in order to examine their effect on the 
formation of recrystallization textures resulting from natu- 
ral nucleation and artificial nucleation. The results show 
that impurities in solution (in the concentration ranges 
studied) do not impair the oriented growth mechanism. 

These results are discussed in the light of earlier data 
on the recrystallization textures of single crystals and 
polycrystalline f.c.c. metals. 

Microfilm $2.75; Xerox $5.40. 107 pages. 
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THE STUDY OF PARTICLE-LIQUID 
COCURRENT DOWNWARD FLOW THROUGH 
A TUBE WITH A RESTRICTING ORIFICE END 
FOR APPLICATION TO A MOBILE FUEL 
NUCLEAR REACTOR SYSTEM 


(L. C. Card No. Mic 60-6851) 


Wan Yong Chon, Ph.D. 
University of Michigan, 1960 


Cocurrent downward flow of a bed of particles ina 
liquid medium through a straight tube with a restricting 
orifice at the lower end, was studied in connection with a 
proposed mobile fuel system for a high power density 
nuclear reactor. The pressure drop across the straight 
portion of the system can be, as it was found, satisfac- 
torily evaluated through already existing moving bed 
correlations. However, in order to determine the absolute 
flow quantities in the system, a new understanding and 
correlation are needed by which the flow through the 
restricting orifice of the system can be coupled with the 
flow in the straight tube section. New correlations, using 
new dimensionless quantities such as effluent paste density 
and “in-orifice” modified Reynolds number, were devel- 
oped for both wetted orifice (i.e., orifice discharging into 
a liquid phase) and non-wetted orifice (i.e., orifice dis- 





charging into a gaseous phase) conditions in the present 
work. The correlation covers the entire laminar and 
transition flow regions in the orifice as well as a con- 
siderable portion of the turbulent flow region. Due to tne 
dimensionless groups employed, the correlation is gen- 
eral and the application is not restricted to a nuclear 
reactor fuel system only. 

The physical ranges actually covered in the experi- 
ments for the principle variables are as follows: 


Particle size, 60 to 325 mesh (1.7 mils to 9.8 mils) 
Particle density, 2.6 g/cc to 8.9 g/cc; 

Liquid viscosity, 0.01 to 0.2 cm’/sec; 

Particle flow rate, 5 to 40 cc/min; and 

Orifice diameter, 0.075 inch to 0.199 inch. 


Spherical particles were considered exclusively in the 
study; but the extension of the results to systems using 
non-spherical particles should be possible. Square edge 
orifices as well as tapered edge orifices were employed 
in the experiments. 

Using the newly obtained correlations together with the 
conventional moving bed correlation, it is now possible to 
evaluate the absolute magnitudes of major physical quanti- 
ties related to the system. 

Microfilm $2.75; Xerox $6.60. 139 pages. 


SOME ASPECTS OF 
THERMAL NEUTRON DETECTORS 


(L. C. Card No. Mic 60-6856) 


George Ronald Dalton, Ph.D. 
University of Michigan, 1960 


When a thermal neutron absorber is used to measure 
a thermal neutron density, the extent to which the detector 
disturbs the neutron density must be considered. One 
method for investigating this problem is to derive an 
analytical expression which relates the neutron population 
which exists when a detector is present to the population 
when a detector is not present. Then the effect on this 
expression of such quantities as detector composition, 
detector geometry, composition of the surrounding me- 
dium, and many others may be investigated. 

In deriving the expression relating the steady state 
detector absorption and the unperturbed neutron population 
there are no restrictive assumptions. In adapting the 
problem for a numerical solution the number of assump- 
tions has been kept as small as possible while still 
allowing the problem to be handled on a large digital 
computer. There are two general restrictive assumptions 
which are made throughout this paper. First, the neutron 
energy spectrum in and around the detector is assumed 
to be independent of position and to be the same energy 
spectrum that exists when the detector is not present. 
Second, it is assumed that the detector is located ina 
large homogeneous medium. Further the detector is 
assumed to be several mean free paths from any bounda- 
ries of the medium. 

There are several features which are built into the 
analytical relationship between the detector activation 
and the unperturbed neutron density. These features which 
are investigated for the first time are: 
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1. The initial unperturbed neutron density is allowed 
to be non-isotropic in angular distribution. This 
implies that the initial neutron density is non- 
uniform in space. 


2. The scatter of thermal neutrons is allowed to be 
non-isotropic in the laboratory coordinate system. 


3. The detector may have up to three independent dimen- 
sions and it may be of any arbitrary size and shape. 


4. Isotropic scatter in the laboratory coordinate sys- 
tem of thermal neutrons by the detector is allowed. 


5. The neutron density at points inside and outside the 
detector is available as a result of the calculation. 


A wide range of detector sizes are calculater and 
results presented for coin and wire shaped detectors in 
water and graphite. The results of the calculations are 
compared to other theoretical and experimental results. 

Microfilm $2.75; Xerox $7.00. 147 pages. 


ON THE THEORY OF XENON INDUCED 
INSTABILITIES IN NEUTRON FLUX DISTRIBUTION 


(L. C. Card No. Mic 60-6875) 


Geza Leslie Gyorey, Ph.D. 
University of Michigan, 1960 


This work deals with the space and time dependent 
nuclear reactor stability problem of neutron flux shape 
variations due to the effect of xenon-135. The treatment 
is restricted to bare, solid fueled, thermal reactors which 
are homogeneous except for the distribution of xenon-135, 
and it is assumed that the only significant process by 
which a change in the neutron flux affects the properties 
of the reactor core is xenon poisoning. 

The formulation of the problem includes the slowing 
down kernel and the neutron generation time. The prob- 
lem is treated using the method of harmonics. The spatial 
distributions of the neutron flux, xenon-135, and iodine-135 
concentrations are expanded into a set of orthogonal func- 
tions: the harmonics or modes of distribution. By this 
expansion the finite set of nonlinear partial differential 
equations describing the system is replaced by an infinite 
set of ordinary nonlinear differential equations. These 
equations are interdependent so that the time behavior of 
each mode affects the time behaviors of all the other 
modes. In the treatments of this problem which have 
appeared in the literature to date, the criterion for the 
stability of the shape of the neutron flux distribution is 
derived after making the following assumptions: (1) that 
the interaction among the modes is negligible and there- 
fore one can examine the stability of each mode by itself, 
and (2) that the stability criterion can be derived neg- 
lecting the nonlinearities. The main purpose of this work 
is the investigation of the effects of the nonlinearities and 
those of modal interaction on the stability of the shape of 
the neutron flux distribution. 

The approximate stability criterion based on the two 
assumptions mentioned above is derived. This criterion 
states that in order that a mode be stable, its subcriti- 
cality must be greater than an increasing function of the 
maximum neutron flux level in the reactor. It is shown 
that the terms involving the neutron generation time may 
be neglected if the reactor size is not extremely large 





(greater than 100 migration lengths), their effect, how- 
ever, detracts slightly from stability. 

The study shows that the effects of the nonlinearities 
and those of modal interaction on the stability are small, 
unless the reactor size is in excess of 100 migration 
lengths. Since the dimensions of present day reactors 
do not exceed even 50 times their migration lengths, the 
approximate stability criterion mentioned above can be 
expected to give good predictions of their stability. This 
fact permits one to assess the effects of the nonlinearities 
in the absence of modal interaction, and vice versa. It is 
shown that linear stability is a sufficient condition for the 
stability of the even numbered modes (the fundamental is 
called the first mode), but is only a necessary condition 
for that of the odd numbered modes. Only a small in- 
crease in the subcriticality of the particular mode is 
required, however, to change linear stability to absolute 
stability. If the subcriticality of a mode is less thana 
certain value, interaction with the other modes will 
detract from its stability irrespective of the stability of 
the other modes. If its subcriticality is greater than this 
value, modal interaction will promote its stability, pro- 
vided that the other modes are stable. 

Although the calculations performed in this work indi- 
cate that the approximate stability criterion can be 
expected to give good predictions of stability, the reactor 
designer must bear in mind that the effects of the terms 
involving the neutron generation time, the effects of the 
nonlinearities and those of modal interaction may all 
detract from the stability of the shape of the neutron flux 
distribution. Reactor stability studies, therefore, should 
include an assessment of the total effect of these factors 
on the stability of the reactor. 

Microfilm $2.75; Xerox $4.60. 89 pages. 


AN INVESTIGATION OF TRANSPORT 
PROPERTIES OF PLASMAS USING 
THE LINEARIZED BOLTZMANN EQUATION 


(L. C. Card No. Mic 60-6884) 


Kaya Imre, Ph.D. 
University of Michigan, 1960 


A study of the transport properties of plasmas, which 
are representable by a set of linearized Boltzmann equa- 
tions coupled with Maxwell’s field equations, is attempted 
for the case in which the collision integrals are replaced 
by a simple relaxation-type model. Relations, explicit in 
terms of the initial conditions, are deduced for the plasma 
parameters such as electric conductivity, mobility, 
ordinary and ambipolar type diffusions. The results of 
some of the earlier treatments are rederived in the con- 
text of the formalism developed. 

Particular attention is given to a possible explanation of 
the experimentally observed high diffusion rates across an 
externally applied magnetic field, based on the effect of the 
off-diagonal elements of the plasma parameters. 

The general conclusion can be drawn that an “appro- 
priate” study of the transport properties of plasmas may 
be performed in the framework of the present mathemati- 
cal representation, in the sense that the results of the 
former treatments based on different approaches can be 
re-deduced when a suitable approximation technique is 
employed. Microfilm $2.75; Xerox $4.00. 73 pages. 
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THE RELATIVE EFFECTIVENESS OF 
FOUR DIFFERENT APPROACHES 
IN DEVELOPING ART APPRECIATION 


(L. C. Card No, Mic 60-5852) 


Charles Morris Brandon, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: William Alexander 


During the fall semester of 1959, an experimental study 
was conducted at Middle Tennessee State College to test 
the relative effectiveness of different approaches in 
teaching a required course in art appreciation. This ex- 
periment was undertaken in an attempt to gain information 
that would improve instruction in this course and other 
courses of similar nature. 


Problem 


The problem was to test four approaches to determine 
their relative effectiveness in developing art appreciation, 
and to ascertain the effect of art instruction on scores 
made on certain standardized art appreciation tests. 


Population 


The subjects used for the experimental groups were 
eighty-nine in number, composing four sections of a course 
in Orientation in Art. The largest group included twenty- 
five students, and the smallest group nineteen. The con- 
trol group consisted of twenty-five students whose classi- 
fication was the same as the majority of the members of 
the experimental groups. 


Instruments 


The instruments used as criteria were the Meier Art 
Judgment Test, the Graves Design Judgment Test, and a 
content test developed by the experimenter. These were 
administered at the beginning and end of the experiment. 
The pre-test and post-test scores furnished the data upon 
which the findings and conclusions were based. 


Approaches 


The approaches used were: lecture (A,), lecture- 
visual aids (Az), lecture-practicum (As), and lecture- 
practicum-visual aids (A,). The control group received no 
art instruction. 


Findings and Conclusions 


The findings did not indicate that any one approach was 
superior to the others. Within the limit of significance set, 
all approaches proved equally effective when the Meier and 
Graves tests were used as criteria. Even the control, with 
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no instruction, proved as effective as the experimental ap- 
proaches. There were no significant differences found be- 
tween pre-test and post-test scores on the Meier and 
Graves instruments. These findings gave support to the 
claims of the makers of the Meier test--that this instru- 
ment measures something which is not taught. The Graves 
test also appeared to be measuring abilities which were 
not improved significantly through instruction. 

Gains were made by all the experimental groups when 
the content test was used as criteria, but no significant 
difference in effectiveness was evident between the four 
approaches. One semester proved to be too short a time 
for differences to appear, as measured by the instruments 
employed. 

The need for more investigation similar to this study, 
but covering greater periods of time seems indicated. 

The failure of the instruments employed to show differ- 
ences in effectiveness of varied approaches suggests two 
areas where further study is needed. More information 
about the factors involved in the act of appreciation is 
needed, Tests that can measure growth in ability to appre- 
ciate will be needed by educators if appreciation proves to 
be something that can be engendered by teaching. 

This study with the design employed, supports those 
who maintain that art appreciation cannot be taught, or 
developed through teaching. A fresh appraisal of the jus- 
tifiability of courses designed primarily to develop appre- 
ciation is needed. 

Microfilm $2.75; Xerox $7.20. 152 pages. 


EVOLUTIONARY ASPECTS OF 
MY WORK IN COLLAGE 


(L. C. Card No. Mic 60-6348) 


Maurice Woodrow Brown, Ph.D. 
The Ohio State University, 1960 


In 1955, a particular itinerary through New York City 
to Europe supplied the author with a number of “visual 
experiences” the strength and variety of which were later 
instrumental in his introduction to collage techniques -- 

a media of painting wherein various objects and materials 
are applied to the pictorial surface. 

A later assessment of the experiences placed the prin- 
cipal artistic importance on this aspect of the experiences: 
the pace of my itinerary had prohibited any thoroughgoing 
adjustments to the surroundings; since I was free of many 
of the unquestioned assumptions which proceed from visual 
adjustment, the force and preponderance of certain “visual 
facts” enabled them to cut through the layer of sophistica- 
tion that had inevitably formed over previous such experi- 
ences of lesser intensity. 

More specifically, the assessment revealed that the 
attempt to reflect the boldness and immediacy of these 
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visual facts through the direct methods of collage resulted 
in a treatment of the “picture-plane” primarily in terms 
of planear configuration rather than space-simulation. 

As a personal technique was developed, collage ele- 
ments were combined with conventional uses of various 
paints, drawing media, et cetera. The elements were uni- 
formly flat, and collage was treated as an adjunct to an 
essentially painterly elaboration of the surface. 

Later, however, collage elements of greater substance 
were collected, and new processes and methods began to 
surround their use. The literal orientation was no longer 
painterly. The objective had become to move, by the 
application of larger, thicker collage elements (metal, 
wooden objects, et cetera), from the literal picture-surface 
enough to evoke an actuality--a direct reality--while re- 
maining essentially planear. 

Since its florescence in the works of Georges Braque 
and Pablo Picasso, one of the most characteristic qualities 
of collage has been that its combinations of mundane mate- 
rials give it a tangible and intangible connection with daily 
reality. Through this connection, the collage itself is more 
easily interpreted as an “article.” Some contemporary 
painters and critics carry this interpretation to its ex- 
tremity by viewing the use of worldly elements simply as 
the building of an object. 

Moving from an ambiguous treatment of the pictorial 
surface, through the picture-plane, so to speak, to the re- 
lief of collage, the intent (manifested in those works re- 
produced in the Plates) has been to evoke not only the 
presence of an object, but also a human presence. 
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IMAGE AND MATERIAL IN 
COLLAGE TECHNIQUE 


(L. C. Card No. Mic 60-6384) 


William Charles Klenk, Ph.D. 
The Ohio State University, 1960 


The extent to which certain painters have used various 
materials, traditionally considered alien to painting 
methods, has become increasingly prevalent in recent 
years. Expansion of the techniques of science and industry 
has provided a wide assortment of materials, which, when 
used with a knowledge of their design potential and limita- 
tions, proffer a vast new field for pictorial expression. 

I have discussed the problem of the concept of the pic- 
torial image and attendant conflicts resulting from the pic- 
torial expression of it with a new range of materials. This 
problem of conflict was magnified to some degree because 
there were few directives upon which I could depend with 
regard to structural organization. Since these new mate- 
rials were considered as the subject matter of the picture, 
problems arose concerning the relationship of the idea or 


visualized image to the expressive content of the materials. 


I attempted to demonstrate that the pictorial idea is in- 
trinsically related to the elements of construction and that 
the character of the pictorial expression (painting) was 
unique and attainable only through collage technique. 

The process of conceptualizing the image was shown to 
involve considerable concentration, depending upon such 
factors as “mood” and usually exclusive of sensations 





other than visual. Thus, tactile awareness, the concrete 
familiarity with “roughness,” “coldness,” “softness,” et 
cetera, though to some degree extant in the perceptive 
process, tended to be diminished. Therefore, I felt that 
the initial, physical act upon or with the chosen materials 
created what I termed a “disillusioning” sensation. 

At this point the tradition of painting plays an important 
role in forming the pictorial image. The unique appear - 
ance of the collage materials tended to be translated, con- 
ceptually, largely in terms known about their capacity to 
be organized as traditional form. Perceptual elements, 
such as color, value, line, shape and so on, were often 
visualized in accordance with traditional ways of achieving 
pictorial unity. Hence, the conceived image or motif may 
be described as “illusory” as it related to the actual 
physical substance of the materials. But these materials 
initiated the motif, and to maintain their role as plastic 
elements for the expression of the motif it was imperative 
that they remain intrinsically related to the initial motif. 
The tendency for the conceived image to become something 
apart from the integrated process of “forming” pictorial 
unity was directly proportionate to the rigidity and con- 
viction of the conception. 

In the second section I treated certain technical inno- 
vations, discovered during the process of developing the 
pictorial structure, as ways to resolve this conflict. The 
invention, made possible through the interpolation of many 
kinds of materials, afforded the opportunity to build a new 
and personal vocabulary of pictorial elements. The con- 
stant juxtaposition of these new elements with those of a 
more traditional nature provides formal relationships in- 
strumental in stimulating further insights into the form- 
building process. These combinations of technological 
materials retain enough of their contextual attributes, 
even after extreme modification in the pictorial configura- 
tion, to contain significant new levels of meaning. The fact 
that these commonplace materials are not customarily 
related in no way weakens their inherent potential as pic- 
torial elements. Rather, it suggests a new and unlimited 
range for tormal exploration and a provocative means for 
social comment. 

Microfilm $2.75; Xerox $4.00. 73 pages. 


SOURCES OF DELACROIX’S ART THEORY 
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George Paul Mras, Ph.D. 
Princeton University, 1960 


This thesis has a three-fold aim: (1) to elucidate and 
identify the sources of Delacroix’s art theory while dis- 
tinguishing the original from the derived elements of his 
thought; (2) to relate his theory to his artistic practice; 
and (3) to define the nature of his romanticism. 

Delacroix’s Conception of Art. Characteristically, 
Delacroix investigates both sides of the coin and weighs 
the advantages of both the subjective and objective concep- 
tions of art. Art can be a kind of science in the tradition 
of Leonardo and the French Academic point of view. On 
the other hand he conceives of art as communication be- 
tween souls and relies upon Diderot and Madame de Staél 
for inspiration. He investigates Boileau and Reynolds on 
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the role of the sublime and quotes Voltaire and Mozart on 
pain and terror. He notes Kant’s separation of art from 
the practical and compares the arts in the manner of 
Leonardo and Lessing. 

Imitation. In regard to the imitation of nature he avoids 
extremes of both realism and fantasy, rejecting Renais- 
sance and Academic conceptions of exact imitation and 
idealization of nature. He advocates the intervention of 
the power of imagination, memory and time, quoting Rous- 


seau and Madame de Staél and echoing Addison and Diderot. 


On the other hand he disdains the extravagant fantasy of 
Edgar Allen Poe favoring a fundamental basis in realism 
which recalls the advice of Leonardo. 

He relies upon Madame de Staél for his conception of 
the contrasting antique and modern achievements in art. 
Academic classicism strikes him as dry in expression and 
superficially archeological in interpretation. Like Rubens, 
de Piles and Diderot he seeks the spirit of the Antique and 
discovers it to be dynamic. Yet, he is aware of antique 
order, regularity and restraint and seeks to adopt these 
qualities in order to restrain his romantic impulse. 

The Creative Process. In an effort to reconcile the 
rational and irrational aspects of the creative process 
Delacroix eschews the fantastic reaches of the imagination 
as found in Poe and advocates the rational depiction of re- 
ality as outlined by Boileau, de Piles and Voltaire. The 
Baudelairean concept of the creative imagination is re- 
jected in favor of the more traditional definitions artic- 
ulated by Voltaire and Diderot which require reality as the 
raw material of imaginative endeavour. He exploits the 
sketch as a means of obtaining greater brilliance and 
spontaneity citing La Rochefoucauld and Byron as authori- 
ties; sketch-like finish stimulates the imagination in the 
manner suggested by de Piles, Caylus, Reynolds and 
Diderot. Traditional authorities are also cited for the 
role of Genius, Rules and Boldness. 

Aspects of the Work of Art. Delacroix reinterprets the 
humanist definition of beauty and rejects the neoclassical 
concept of ideal beauty. With Addison and de Piles he re- 
gards beauty as relative in nature. From Obermann comes 
justification for the exploitation of vagueness as a romantic 
device. Like many previous theorists he advocates sub- 
ordination of detail in the interest of unity. Distrusting 
academic regularity he prefers to achieve unity in a paint- 
erly manner utilizing atmospheric cohesion as described 
by Diderot. Previous writers also provide inspiration for 
his use of color as a life-giving, unifying and imaginative 
element in painting. Like Dolce he finds no line in nature; 
like Diderot he disqualifies serpentine line as a factor of 
beauty. Reynolds supplies the concept of painterly line. 

Conclusion. Motivation for Delacroix’s vast knowledge 
and frequent adaptation of antecedent theory derives from 
the desire (1) to justify his progressive, romantic tenden- 
cies by reference to traditional authorities, (2) to restrain 
and clarify his subjective expression and (3) to counter the 
adverse criticism of neoclassical critics. In general he 
sought, in theory and in art, to reintegrate the rational and 
the irrational, the classic and the romantic, realizing that 
both are required for persuasive artistic expression. 

Microfilm $3.60; Xerox $12.60. 279 pages. 














THE ARCHITECTURE OF FOUNTAINS AND 
NYMPHAEA IN ANCIENT ITALY, 
[with a CATALOGUE RAISONNE as Part II]. 


(L. C. Card No. Mic 60-5288) 


Norman Neuerburg, Ph.D. 
New York University, 1960 





Adviser: Karl Lehmann 


This dissertation attempts to gather all examples of 
Roman architectural fountains and nymphaea in Italy. De- 
tailed descriptions of these monuments with pertinent bib- 
liography form a catalogue raisonné appended to an exten- 
sive discussion of the problems connected with them. 

An introduction discusses the religious association of 
fountains and nymphaea at an early period and the various 
words in Greek and Latin pertaining to them. It is then 
shown that the word “nymphaeum” - in spite of its use in 
Greek to mean a place, usually a spring cave, sacred to 
the Nymphs - is very rare in Latin until the late second 
century A.D. and then seems to refer only to monumental 
public fountains, and our use of the word, as a decorative 
fountain structure, is based on the Renaissance interpre- 
tation of the ancient sources. 

There follows a series of chapters discussing the indi- 
vidual types. Their genesis, variations, and subsequent 
fortune after ancient times are pointed out. The basic 
type is the cage with a spring which is successively re- 
modeled and elaborated. Rock-cut chambers are one 
manner of imitating these caves artificially. Chambers 
which are completely built in masonry symbolically repre- 
sent the cave, but they are frequently more architectural 
in nature. Some derive rather from simple rectangular 
fountain chambers of a purely functional type, but begin- 
ning in the late Republic they are elaborated with apses 
and niches and occasionally are built on a basilical plan. 
Exedra nymphaea in the form of a semicircle also derive 
from the cave and appear as early as the chambers. The 
exedra frequently is articulated with niches and is less 
intimate in its character. The aedicula is a small version 
of the exedra and was preferred by those in more modest 
circumstances. Round nymphaea are a later introduction 
and are relatively rare, many so-called round nymphaea 
simply being misinterpretations of structures built for 
other purposes. Facade nymphaea, in which the structure 
is developed in width rather than in depth, are the only 
ones for which the term nymphaeum (in Latin, that is) can 
be demonstrated in ancient times. They frequently are 
nothing more than the facade of a reservoir or retaining 
wall. 

In the conclusion it is shown that the cave, chamber, 
aedicula, and round types were largely limited to private 
use in homes, palaces, and villas, while the exedra and 
facade types were chosen for public as well as private use. 
Their setting is discussed at length and it is shown how 
this reflects changes in concepts in Roman planning. At 
first isolated they are then integrated into larger scale 
complexes. In public fountains the location is often dic- 
tated by convenience, but subsequently more attention is 
paid to visual effect. The various types of decoration used 
in these structures is then considered, as are the kinds of 
water spouts and the methods for supplying the fountains. 
Then the relevancy of certain recurring motifs in fountain 
architecture tothe broader problems of Roman architecture 
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is mentioned. Finally, in summing up, one may point out 
that the Roman fountains are a fusion of two tendencies, 
the utilitarian fountain house and the natural cave. The 
chamber, exedra, and aedicula go back at least to the last 
century of the Republic while the facade becomes popular 
in the mid-first century A.D., and the round type comes in 
even later. Although Greek influences, particularly from 
Magna Graecia, do exist, all types can be shown to have 
developed in Italy without any necessary influence from 
Egypt or Asia Minor. 

Microfilm $7.70; Xerox $27.45. 606 pages. 


STYLISTIC PHASES OF QUATTROCENTO 
MAIOLICA DECORATION 


(L. C. Card No. Mic 60-6400) 


Joseph Anthony Pugliese, Ph.D. 
The Ohio State University, 1960 


The purpose of the study is to define more clearly the 
essential characteristics of the stylistic phases of quat- 
trocento maiolica decoration, and to trace the stylistic 
changes in the development of these phases. Some of the 
historical and technical factors that help to explain these 
changes are also investigated. 

Although previous studies of Italian maiolica decora- 
tion have been primarily concerned with the distinctive 
Renaissance styles that appear after 1500, Wilhelm Bode 
and Gaetano Ballardini have provided a general, though in- 
complete, outline for the study of the quattrocento styles. 
The stylistic grouping of the fifteenth-century wares, as 
suggested by Bode and Ballardini, becomes increasingly 
distinguishable through the study of the more recent attri- 
butions of these wares by Bernard Rackham and Guiseppe 
Liverani. In order to provide a basis for further investi- 
gation of this material, the immediate needs in the study 
of the wares are that the salient characteristics of each 
style be clearly defined and that a common nomenclature 
of the stylistic phases be adapted. 

Following this structure for the study, in quattrocento 
maiolica decoration one is able to recognize six distinct 
stylistic phases: (1) The Archaic style, which appears in 
the early trecento and lasts until about 1425. The centers 
of fabrication are in Umbria-Lazio, Tuscany, and Emilia- 





Romagna. The style is characterized by flatly painted 
motifs, which may be enclosed in contour panels, and by 
the extensive use of crosshatching. (2) The Post-Archaic 
style, derived from the Archaic style, appears about 1425 
and lasts until about 1460. The style reaches its fullest 
development in Tuscany. The salient feature of this style 
is the even distribution of dark and light patterns of motifs 
across the vessel surface. (3) The Italo-Moresque style, 
which is based upon the close copying of Hispano-Moresque 
maiolica decoration. This style is restricted to Tuscan 
manufacture from about 1450 to 1480. (4) The Gothic- 
Derivative style, practiced in Florence and Faenza from 
about 1450 to beyond 1500. This style is characterized by 
the bold use of vividly colored decorative motifs and by a 
growing naturalism in the drawing of pictorial motifs. 

(5) The Transitional style, which develops from the Gothic- 
Derivative style about 1470 and develops into the High 
Renaissance before 1490. This style is characterized by 
the use of classical pictorial motifs influenced by the 
graphic arts, combined with Gothic-Derivative decorative 
motifs. (6) The High Renaissance style, which is the last 
phase of quattrocento maiolica decoration. The style is 
inaugurated in Faventine decoration before 1490, and per- 
sists beyond 1500. The style is characterized by the use 
of classical decorative, and*classical pictorial, motifs, 
rendered in the linear and naturalistic technique of Renais- 
sance drawing and painting. 

In studying these phases, it becomes apparent that the 
patronage of the maiolist, and the gradual weakening of 
guild control over the craftsman, are important factors in 
understanding the stylistic changes. In the passing of 
these stylistic phases we can observe an increasing em- 
phasis upon the decoration of the wares, which is related 
to a continuum of technical progress in the use of the ce- 
ramic medium. 

The increasing technical proficiency of the maiolist 
became a vehicle for the quattrocento trend toward natu- 
ralism in the pictorial arts, culminating during the High 
Renaissance phase in the Istoriato, or illustrative, style of 
maiolica decoration. During this last phase of quattrocento 
maiolica decoration, the maiolist emerges as a known in- 
dividual, whereas during the earlier phases he was an 
anonymous and corporate member of a workshop. The 
concept of the maiolist as an individual artist-technician, 
and of the illustrative style as a basic mode of ceramic 
decoration, prepares the way for the great ceramic 
maestri of the sixteenth century. 

Microfilm $2.75; Xerox $9.00. 198 pages. 
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FRICTION CHARACTERISTICS OF 
FLUID MILK PRODUCTS 


(L. C. Card No. Mic 60-6344) 


John Joseph Betscher, Ph.D. 
The Ohio State University, 1960 


The friction characteristics of ten fluid milk products 
were investigated. These included four skimmilks ranging 
in solids content from 9 per cent to 20 per cent and six 
products varying in fat content from 3.9 per cent to 98 per 
cent. A special apparatus was developed and standardized 
for use with water as the test fluid to obtain the experi- 
mental data. The equipment consisted essentially of a test 
section equipped with five equally spaced pressure taps for 
making differential pressure determinations and a means 
of controlling and measuring temperature and flow rate. 

Mass flow rate and temperature were varied experi- 
mentally to obtain a wide range of Reynolds’ numbers. 

The mass rate ranged from approximately 4,500 to 30,000 
lb/hr. Three temperature bands of approximately 65°, 112° 
and 155°F. were employed. In the case of the high fat- 
containing products (10% or above) only the two higher 
temperature bands were utilized. The Reynolds’ number 
ranged from approximately 7,000 to almost 500,000. 

The data obtained were utilized in the development of 
friction factor versus Reynolds’ number curves for each of 
the products investigated. These relationships revealed 
that the friction characteristics of some of these products 
can be accurately described by conventional pipe friction 
data, whereas others cannot. 

There appears to be a compositional range in which 
milk products behave as water with regard to fluid friction. 
Milks and creams with normal fat to solids-not-fat ratios 
and with a fat content up to and including 40 per cent cream 
closely approximated the water data. In addition both 
regular and reconstituted skimmilks with a solids -not-fat 
content of 9 per cent also fell on the water curve. In con- 
trast to the behavior of these products, the friction charac- 
teristics of reconstituted skimmilk with a solids-not-fat 
content of 12 and 20 per cent, butteroil (98%) and milk con- 
taining 10 per cent fat and fortified to a solids-not-fat per- 
centage of twelve deviated appreciably from the water 
curve. The friction factor values for the two skimmilk 
products were less than those obtained for water at a given 
value of the Reynolds’ number, whereas butteroil and for- 


tified milk yielded positive deviations from the water curve. 


The data indicated that there is a critical fat and 
solids-not-fat content above which the behavior of the milk 
products no longer can be described by utilizing water 
data. They also revealed that an unbalance in the normal 
fat to solids-not-fat ratio may produce a deviation from 
the water curve. 

For the products investigated in this study, pseudo vis- 
cosities were determined in such a manner as to render con- 
ventional pipe friction curves valid for all of these products. 

A hypothesis was offered that in addition to composition, 
internal forces such as those associated with interfacial 





tension, protein hydration, and viscosity could be ex- 
tremely important in respect to friction. 

The results of the study can serve as a tool for the de- 
sign engineer concerned with equipment for the Dairy In- 
dustry. However, it is recognized that the results leave 
unanswered many questions concerning the friction charac- 
teristics of dairy products. 

Microfilm $2.75; Xerox $5.40. 108 pages. 


CHLOROPHYLL AND SOLANINE CHANGES 
IN TUBERS OF SOLANUM TUBEROSUM 
INDUCED BY FLUORESCENT LIGHT, 
AND A STUDY OF SOLANINE TOXICOLOGY 
BY BIOASSAY TECHNIQUE. 


(L. C. Card No. Mic 61-27) 


Dwain D. Gull, Ph.D. 
Cornell University, 1960 


The purpose of this study was to evaluate the extent to 
which mature potato tubers might be expected toincrease in 
chlorophyll and solanine content while passing through retail 
marketing channels, the feasibility of artifically manipu- 
lating the rate of chlorophyll and solanine development, 
and the determination of whether solanine is actually toxic. 

Four of the more important varieties of potato tubers in 
upstate New Yorkwere selected for useinthis study. These 
varieties were Cherokee, Katahdin, Kennebec and Red 
Pontiac. Russet Burbank was also used to a limited extent. 

Objective methods, adaptations of procedures reported in 
the literature for solvent extraction and for measuring chlo- 
rophyll and solanine content of potatotubers is described. 

There was a statistically significant difference in the 
amount of chlorophyll formed in mature potato tubers when 
exposed to white fluorescent light for durations of 48, 96 
and 144 hours at an intensity of 75 foot-candles. A varietal 
difference in susceptibility to greening was noted with 
Cherokee and Kennebec being more susceptible than Red 
Pontiac and Katahdin. 

There was also a difference in solanine content as a 
result of said exposure during the first few months of 
storage. After sprout elongation had been initiated, expo- 
sure to light had no apparent influence on solanine content. 
The four varieties of tubers in descending order of solanine 
content were Katahdin, Kennebec, Cherokee and Red 
Pontiac. The rate of both chlorophyll and solanine syn- 
thesis declined sharply after 96 hours of exposure. 

At exposure intensities of 25 and 75 foot-candles blue 
and pink fluorescent tubes induced considerably more 
greening in Russet Burbank potatoes than did white, day- 
light, green and gold fluorescent tubes. The least effective 
tube in promoting greening was the gold tube. 

Colored fluorescent light at 25 and 75 foot-candles had 
only a minor effect on the production of solanine in the 
tubers. There was atrend indicating that increased amounts 
of solanine were formed when tubers were exposed to blue, 
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pink and daylight fluorescent light. As with chlorophyll 
elaboration, the least effective tube in promoting solanine 
synthesis was the gold tube. 

A reduction in the greening potential of potatoes re- 
sulted when tubers were exposed to vapors of isopropyl 
N-(-3-chlorophenyl) carbamate (CIPC), methyl ester of 
a@-naphthalene-acetic acid (MENA), chloroform, ether and 
sulfur dioxide prior to exposure to light. All of these 
compounds are known to have a depressing effect on plant 
respiration. Mechanical bruising of tubers also reduced 
their greening potential. 

Potato greening was more extensive on tubers stored 
at 32° F. than on tubers stored at either 40, 50 or 70° F., 
when exposure to light was made at room temperature. 
The least amount of greening appeared on potatoes previ- 
ously stored at 70° F. 

There was no difference in the flavor of potatoes due to 
exposure to fluorescent light, as judged by a consumer- 
type taste panel. Samples used in organoleptic tests were 
peeled and then boiled. Chemical analysis showed no dif- 
ference in solanine content between non-exposed and ex- 
posed peeled tubers; however, peels from exposed tubers 
contained considerably more solanine than peels from non- 
exposed tubers. 

It was determined that solanine is lethal to white ex- 
perimental rats. The LDso for stomach tube administra- 
tion was 59 mg. of solanine per 100 grams of rat, and for 
intraperitoneal injection administration 7.5 mg. of solanine 
per 100 grams of rat. 

The growth rate of rats is suppressed when rats are 
fed on a diet containing 200 mg. of solanine per 100 grams 
of food. Lesser amounts of solanine in the diet had no ef- 
fect on growth rate. 

Blood analyses, consisting of red blood count, white 
blood count, differential count, and hemaglobin determina- 
tions are no different for rats ingesting quantities of sol- 
anine up to the lethal dose, and for normal rats. 

Post-mortem examinations of rats showed that lesions, 
which are suggestive of chemical toxins, were not present. 
The examination failed to reveal the cause of death of rats 
poisoned by solanine. 

Microfilm $2.75; Xerox $7.00. 147 pages. 





THE APPLICATION OF TRITIUM TO 
THE STUDY OF CASEIN DEGRADATION 
AND ITS RELATIONSHIP TO CHEESE RIPENING 


(L. C. Card No. Mic 61-7) 


Alan George Wolin, Ph.D. 
Cornell University, 1960 


An investigation of the chemical reactions involved in 
the degradation of casein during cheese ripening was un- 
dertaken with the aid of tritium (Hs). This study was con- 
cerned with the preparation of tritiated casein, the proper- 
ties of the tritiated casein, and the appearance of the 
tritium of labelled casein in some nonprotein compounds 
of ripened cheddar cheese. Tritiated casein was prepared 
by incubating isoelectric casein with tritium gas for 72 
hours at 27°C. This casein attained a concentration of 6.5 
millicuries of Hs per gram of protein, and was randomly 
distributed in the casein molecule. 

The level of radioactivity employed did not interfere 
with the normal fermentation reactions occurring during 
cheese ripening. Cheese prepared with labelled casein 
showed the same changes in the free amino acids, rate of 
acid production, and soluble nitrogen as the unlabelled 
cheese. 

The experiments using the three levels of Lactobacillus 
casei in the cheese milk show that the lactobacilli affect 
the water soluble, alcohol soluble materials and the car- 
bonyls by the increase and decrease of tritium activity in 
these components at different stages of ripening. The 
tritium activity of the alcohol soluble fraction remained 
relatively constant in the case of the cheese made with 
Streptococcus lactis alone, whereas considerable varia- 
tion occurred when lactobacilli were added to the cheese 
milk, 

In the case of the carbonyls, an appreciable concentra- 
tion of tritium was found in two carbonyls. These com- 
pounds have not been completely purified but one has a 
mobility corresponding to Rf of 0.1 and the other Rf of 0.3. 
The tritium is detectable in the slow moving carbonyl only 
in the absence of lactobacilli. 

Microfilm $2.75; Xerox $3.00. 46 pages. 
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THE ITALO-ALBANIAN VILLAGES 
OF SOUTHERN ITALY 


(L. C. Card No. Mic 60-6911) 


George Nicholas Nasse, Ph.D. 
University of Michigan, 1960 


This study deals with the survival of people in the 
southern part of Italy. The Albanians of this area are 
considered unique because they have retained the identi- 
fying characteristics of an ethnic group in a region that is 
overwhelmingly Italian. These identifying characteristics 
are language, religion, customs and traditions, and self 
identification. The Albanians settled in this region some 
five hundred years ago. The physical and cultural factors 





are considered in determining the “how’s” and “why’s” of 
their survival. 

A physical geography of the region is included in the 
first two chapters of the study. The physical setting of 
these Italo-Albanian villages has caused them to be iso- 
lated and, therefore, added to the length of their survival. 
The physical description of southern Lucania, north cen- 
tral Calabria, and western Sicily indicates the mountainous 
nature and rugged relief of the physical setting. The vil- 
lages in these regions are located on approximately the 
five hundred meter contour line and away from the main 
lines of communications that are usually in the lower ele- 
vations. Climatic factors also show that the people avoided 
the lower elevations because these are areas where the 
malarial bearing mosquito breeds. One other reason for 
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the location of villages at the higher elevations were the 
periodical raids on the coastal villages by pirates. It is 
considered that the physical setting has contributed to the 
survival of the Italo-Albanians. 

One chapter is used as a basis of contrast between the 
Albanians and other ethnic groups which settled in this 
region. These are the Greeks of the Greck city-states, the 
Byzantine Greeks, the Saracens of the Arab Empire, and 
the Waldenses from the region of the Piedmont in Italy. 
These people came as conquerors, colonists, or religious 
refugees, and due to various reasons, these groups were 
either expelled from this region or they were assimilated 
with the natives. It is not proposed to present a detailed 
study of these other peoples but rather to show why they 
were not able to survive. Some of these groups have made 
a marked impression within this region of southern Italy 
but none of them have retained their identity to the point 
where one would refer to the inhabitants of the village as 
being Greek, Arab, or Waldense. 

The following seven chapters are devoted to the his- 
torical events that led to the arrival of the Albanians in 
Italy, and the cultural factors that now distinguish them 
from the Italians. Some cultural factors show similarities 
between them. An ethnic group is distinguished by their 
language, religion, traditions, costumes, and self identifi- 
cation, Each of these items is applied in identifying the 
Albanians of southern Italy. During their five hundred year 
stay in Italy, it was natural that they should adopt some of 
the culture of the Italians. These adoptions have been in 
the way of clothing, food, land use, speech, and allegiance 
for the country in which they now live. The adoption of the 
latter characteristics has raised them above suspicion by 
the Italians, but the retention of the former characteristics 
has made them a curious object for study. 

The last two chapters speculate as to the survival of 
the Italo-Albanians as an identifiable group and include a 
brief summation of the study. All factors point to the 
eventual disappearance of this group because of their in- 
creased contact with the Italians. Their present survivalas 
an identifiable group offers material for studying but the 
Italian culture will eventually overwhelm them due to shear 
numbers and their superior culture. Physicalisolation has 
sheltered the Italo-Albanians but modern civilization has 
begun to remove, or overcome, the factors of physical isola- 
tion. Microfilm $2.75; Xerox $7.80. 167 pages. 


THE TRADE OF THE PORTS OF MALAYA 
(L. C. Card No. Mic 60-2061) 
Marion Wybourn Ward (née Solly), Ph.D. 
University of Minnesota, 1960 


This study considers the ports of Malaya through a 
geographical analysis of the trade passing through them. 





While the ports themselves are set in a specific regional 
milieu their trade connections extend widely over the face 
of the earth. The geographical point of view and tech- 
niques used in this study differentiate it from earlier works 
on Malayan ports. In the employment of simple basic 
concepts of port geography, in the analysis of the available 
data, and in the development of generalizations about the 
trade of Malayan ports the study offers a contribution to 
the literature of port geography that is both methodo- 
logical and factual. Thirty-two maps and graphs and 
twenty-seven port photographs are an integral part of the 
dissertation. 

The first part considers the rise of the Malayan ports 
and the gradual establishment of the present economy of 
Malaya for which they act as gateways to the outside world. 
The fascinating port history traces the rise and fall of 
trading centers on the coasts in keeping with the sequent 
patterns of economic activity and commodity exchange of 
earlier time periods. The nineteenth century economic 
development of Malaya, largely by two alien peoples, laid 
the foundations for the present patterns of land use, popu- 
lation distribution, economic activity, and thereby for the 
modern port trade. 

The second part of the thesis considers the contempo- 
rary nature of the ports in terms of their trade. To 
provide a suitable framework a multiple criteria clas- 
sification based on the nature, direction, and areal rela- 
tionships of their trade is set up for the Malayan ports. 
The ports in the classes so formed are then studied in 
terms of their sites, facilities and commodity movements 
over the 1950 decade. A chapter is devoted to the problem 
of delineating port hinterlands generally, and to the de- 
termination of the landward hinterlands of the major Ma- 
layan ports by analysis of the chief commodity flows 
through them. 

The third section is a survey of the problems and 
prospects of Malayan port trade, which are intimately 
connected with the political and economic problems gov- 
erning the development of the Federation of Malaya and 
Singapore. The likely locations of internal agricultural 
and industrial development and their effects on port trade 
are considered. It is concluded that Port Swettenham is 
likely to increase its share of the total Malayan port trade 
and‘to intensify its hinterland ties to the more distant 
parts of central Malaya. Such intensification will also 
occur from Penang and Singapore to their north and south 
Malayan hinterlands respectively. The general cargo 
trade of the smaller ports is likely to decrease while a 
trend toward specialization on the handling of one com- 
modity is evident. Singapore Island is faced with serious 
population and employment problems with which the 
prosperity of the port is inextricably involved. A form 
of economic union with the Federation of Malaya may 
be mutually advantageous and yet permit the important 
entrepét character of the port to be maintained. 

Microfilm $4.45; Xerox $15.75. 347 pages. 
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DRIFT ANALYSIS AS A GUIDE TO THE 
CHARACTER OF THE BEDROCK IN 
ONEIDA COUNTY, WISCONSIN. 


(L. C. Card No. Mic 60-6838) 


Frank Nelson Blanchard, Ph.D. 
University of Michigan, 1960 


An investigation was carried out to determine as much 
as possible about the bedrock geology of a drift-covered 
area by studying the lithologic composition of the glacial 
deposits in conjunction with the few widely scattered out- 
crops. 

The lithologic composition of the glacial deposits in 
Oneida County was determined by examining 327 samples 
of the coarser fraction of the drift taken at regular inter- 
vals ranging from one to three miles throughout the county. 
Each sample consisted of 100 pebbles collected at random 
from the selected location. Pebbles smaller than one-half 
inch diameter were rejected by screening. At each sample 
location a distinction was made between stratified drift and 
till. The pebbles from each sample were washed, cracked, 
and identified with the aid of a hand lens. 

The chief rock types found in outcrops are quartz dio- 
rite, microcline granite, and variably altered extrusive 
igneous rocks. Less abundant are outcrops of diabase, 
amphibolite, gneisses, and quartzose rocks of probable 
sedimentary origin. 

The surficial deposits in Oneida County consist almost 
entirely of glacial deposits assigned to the Cary substage 
of the Wisconsin glacial stage. The end moraine of Cary 
age lies to the south of Oneida County. The drift in Oneida 
County consists of till and stratified drift deposited by the 
Wisconsin Valley and Langlade glacial lobes. The direc- 
tion of ice movement was predominantly towards the south 
in the western and central parts of the county and towards 
the southwest in the eastern part of the county. 

In order to analyze and interpret the lithologic compo- 
sition of the glacial deposits, drift isopleth maps were 
constructed for combined granite and acid gneiss, com- 
bined gabbro, basalt, and porphyry, and combined sedi- 
mentary and metasedimentary rocks. The isopleths con- 
nect those points on the map having approximately the 
same percentage of a given rock type in the drift, and thus 
outline areas which are abnormally-high or abnormally- 
low in a given lithologic constituent of the drift. 

In the statistical analysis of the data, 90 percent con- 
fidence limits were established to indicate the reliability 
of the pebble-counts. These theoretical confidence limits 
were checked by multiple sampling at three locations. 

The confidence limits were also used in determining the 
isopleth intervals and in determining minimum abnormally- 
high pebble-counts. 

Drift anomalies were found to lie from one to four 
miles downglacier from the bedrock believed to be respon- 
sible for the anomaly. This relationship was extrapolated 
to the parts of the county where bedrock is not exposed 
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and a map was constructed to show the inferred character 
and distribution of the bedrock in Oneida County. The rock 
units shown on the map include extrusive igneous rocks 
(of probable Keewatin or Huronian age), sedimentary and 
metasedimentary rocks (of Huronian age), quartz diorite 
and microcline granite (of probably Huronian or Kewee- 
nawan age), and diabase (of probable Keweenawan age). 
Microfilm $2.75; Xerox $9.00. 198 pages. 


GEOLOGY OF THE MEDANO PEAK AREA, 
SANGRE DE CRISTO MOUNTAINS, COLORADO. 


(L. C. Card No. Mic 60-6843) 


Arthur Edgar Burford, Ph.D. 
University of Michigan, 1960 


This report presents the areal geology, structural in- 
terpretation, and geologic history of part of the Sangre de 
Cristo Mountains near the Great Sand Dunes National 
Monument. This area is one of the most intensely de- 
formed parts of the Rocky Mountains of Colorado, and is 
characterized by extensive thrust faults. 

The most abundant rocks of the Medano Peak area are 
of Precambrian age. From oldest to youngest, they are 
paragneiss, granodiorite, albite granite, pegmatites and 
related quartz veins, and diabase. Rock-types of the para- 
gneiss include quartz-feldspar gneiss, hornblende gneiss, 
and quartzite. 

The Pennsylvanian and Permian Sangre de Cristo for- 
mation includes all of the Paleozoic rocks in the area. 
This formation, which is more than 10,000 feet thick, is 
divided into a lower unit of marine and continental sedi- 
ments and an upper unit of coarse continental clastic rocks. 
The lower unit is composed of sandstones, siltstones, con- 
glomerates, shales, and thin lenticular limestones which 
are chiefly grayish to olive gray in color. The upper unit, 
which includes the Crestone conglomerate member, is 
composed of sandstones, siltstones, conglomerates, minor 
shales, and very minor nodular limestones; this unit is 
mostly grayish orange pink to dark reddish brown in color. 
The Crestone conglomerate appears to be more than 6,000 
feet thick. 

Tertiary rocks of the area include minor rhyolite, sye- 
nite, and andesite dikes and sills, olivine basalt flows, and 
the conglomerates, sandstones, and tuffs of the Devil’s 
Hole formation. Unconsolidated sediments include pied- 
mont gravels on the east side of the range and dune sands 
on the west. 

Most of the structural features of the area are of Lara- 
mide origin. The dominant feature is eastward thrusting. 
Laramide structures include the low-angle Medano thrust 
that involves the Precambrian complex, several high-angle 
thrusts that cut the Sangre de Cristo formation along the 
east flank of the range, a fenster of the Sangre de Cristo 
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formation near Mosca Creek on the west side of the range, 
and a probable klippe of Precambrian rock near Muddy 
and Bruff creeks. 

The main conclusions are as follows: 1) The Precam- 
brian complex is composed chiefly of paragneiss and a 
granodiorite intrusive body which is similar to Pikes Peak 
granite in heavy mineral analysis. The granodiorite pluton 
appears to be steeply-dipping and elongate northwestward. 
2) The source of the rocks of the Sangre de Cristo forma- 
tion was immediately west of the area. 3) The rocks of the 
Sangre de Cristo formation in the Medano Peak area are 
dominantly continental in origin but contain some marine 
beds. 4) The Precambrian complex has been thrust east- 
ward, at a low angle, over the Sarigre de Cristo formation. 
5) The high-angle faults, except one, that cut the Sangre de 
Cristo formation along the east flank of range are high- 
angle thrust or reverse faults that probably decrease in 
dip with depth to the west, and merge along one or more 
nearly flat zones of thrusting. 6) The narrow form of the 
ranges resulted from post-Laramide down-dropping of the 
San Luis Valley. 7) The orientation of structures in the 
area was probably determined by the couple action of an 
active westward force in northern Colorado and an active 
eastward force in southern Colorado. 

Microfilm $3.00; Xerox $10.35. 230 pages. 


THE GEOLOGY AND MINERALOGY 
OF THE VERNA URANIUM DEPOSIT, 
BEAVERLODGE, SASKATCHEWAN. 


(L. C. Card No. Mic 60-6861) 


John Steve Dudar, Ph.D. 
University of Michigan, 1960 


The uranium deposit of the Verna mine is one of sev- 
eral developed recently in the Beaverlodge area, north of 
Lake Athabasca, in northwest Saskatchewan. The deposits 
of the area are within a ten mile radius of the north shore 
of Beaverlodge Lake. 

The Beaverlodge uranium deposits occur in rocks of the 
Tazin group which are remnants of early Precambrian 
sedimentary rocks surrounded by large areas of Precam- 
brian granite gneiss and granite. The regional trend of the 
foliation, faults, and infolded sedimentary rocks is north- 
east. The major faults are the St. Louis and Black Bay 
which have been traced for 7 and 30 miles respectively. 
The most favorable host rocks in the area are metamor- 
phosed argillite referred to here as chlorite rock, and 
amphibolite. 

The common rocks in the Verna mine are chlorite rock, 
quartz rock, and granite gneiss. Chlorite rock is the term 
applied to the chlorite-rich metamorphosed argillite in the 
mine. Chlorite rock, the important host for uranium at the 
mine, forms a wedge-shaped area bounded on the northwest 
by the St. Louis fault and on the south by the Radiore shear 
zone. The rock is complexly folded and numerous fractures 
are generally parallel to the trend folds. The main con- 
trolling structure of the ore deposits is the Verna anti- 
cline. It plunges southwest at 0 to 30 degrees and has nu- 
merous drag folds along its limbs. Fractures are more 
numerous and pronounced at the crests and troughs of the 
folds. 





The deposits are tabular, irregular and branching, and 
are parallel to the Verna anticline. They vary in width 
from a few feet to fifty feet or more, and have an average 
grade of 0.20 per cent UsOsg. 

Hydrothermal alteration of the chlorite rock has pro- 
duced a hematitic-chlorite rock. Silicification is promi- 
nent within the Radiore shear and has produced bands of 
quartz rock up to 300 feet wide. These bands strike east 
and dip 20 to 45° south. Hematite stain is associated with 
the uranium -bearing veins in the area and is used as a 
guide to ore. Ferrous iron in the rock-forming minerals 
has been oxidized to the ferric state to produce the red 
color. 

The only economic ore mineral in the Verna mine is 
pitchblende, occurring in veinlets and replacing the host. 
Minerals deposited with the pitchblende are pyrite, chalco- 
pyrite, galena, arsenopyrite, marcasite, chlorite, calcite, 
quartz, feldspar, and an unidentified mineral referred to in 
this report as mineral A. Numerous veinlets filled with 
quartz, feldspar, chlorite, hematite, and calcite cut the 
hematitic-chlorite rock. Some are older and some are 
younger than the ore, 

The uranium deposits are classified as simple meso- 
thermal. It seems probable that major faults in the area 
tapped the ore fluids from a magma body at depth and 
served as channelways to areas favorable for deposition. 
Uranium deposition was controlled by dilated zones along 
folds and faults, and by replacement of the chlorite rock 
adjacent to these areas. The curved pattern of many of the 
ore deposits is due to deposition along limbs of a fold 
rather than along fractures. 

The folds were the first controlling structures to ap- 
pear, and the location of later faults and fractures was 
controlled by the folds. Emphasis should therefore be 
placed on the fold structures in search for more ore dur- 
ing development and mining operations. 

Microfilm $2.75; Xerox $8.40. 183 pages. 


FORMER SHORELINES IN WESTERN AND 
NORTHERN LAKE SUPERIOR BASIN 


(L. C. Card No. Mic 60-6866) 


William Richard Farrand, Ph.D. 
University of Michigan, 1960 


The shorelines of former water bodies in the Lake Su- 
perior basin were studied in order to reconstruct the late 
glacial history of the area. The existence of such shore- 
lines has been known for a long time, but insufficient 
basin-wide correlations have been available for the detailed 
synthesis of the history of Lake Superior and its prede- 
cessors. 

The elevations of ancient beaches, wave-cut bluffs, and 
lake deposits were determined at 130 localities in northern 
Wisconsin, northeastern Minnesota, and along the north 
Superior shore in Ontario. Such elevations were obtained 
by controlled altimetry and hand-leveling. High-altitude 
aerial photography provided adequate horizontal control. 
Continuous tracing of former shorelines on the ground is 
impossible throughout most of the area because of rocky 
terrain and heavy forest cover. Therefore, correlations 
are based on limited continuous tracing or similarity in 
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elevation of features in adjacent areas. Evidence of ice 
borders, such as, end moraines, extensive outwash de- 
posits, groups of eskers, and the abrupt termination of 
former shorelines, was also sought throughout the area. 
In the southwestern corner of the Lake Superior basin 
former shorelines are horizontal and occur as high as 500 
feet above present water level. In the rest of the basin 
these shorelines have been tilted by post-glacial rebound 
and are warped differentially, apparently reflecting con- 
trol by bedrock structures. The northeastern parts of the 
older water planes have been raised as much as 600 feet 


(in 250 miles) above their horizontal southwestern portions. 


A large outlet channel in the Huron Mountains is de- 
scribed as the first eastern outlet for the high level lakes. 
Evidence of lake levels below the present exists in the 
form of submerged peat in the Apostle Islands and organic 
silt in Portage Lake, Keweenaw Peninsula. The lowest 
level is extrapolated to be 360 feet above sea level. Ex- 
tensive lake clays now covered by till indicate that a lake 
existed in the Superior basin prior to the last glacial ad- 
vance, Finally, moraines, outwash deposits, till fabric 
and striae provide evidence of at least two late glacial ice 
borders related to the history of Lake Superior. These 
ice borders preclude a northern outlet for the former, high 
level lakes. 

The major events of lake history as determined in this 
study include; (1) a lake prior to the latest glacier ad- 
vance, (2) high level lakes draining southwestward, (3) in- 
termediate level lakes draining eastward and occupying 
the entire basin for the first time, (4) an extremely low 
level lake, (5) rising lake levels in response to post- 
glacial rebound, (6) gradually falling levels produced by 
erosion of the controlling outlet, and (7) rising levels ac- 
companying emergence and continued uplift of the Sault in 
the St. Marys River. 

Microfilm $3.35; Xerox $11.70. 257 pages. 


CRETACEOUS AND TERTIARY STRATIGRAPHY 
AND STRUCTURAL GEOLOGY OF THE 
DRUMMOND AREA, WESTERN MONTANA. 


(L. C. Card No. Mic 60-4995) 


Vinton E. Gwinn, Ph.D. 
Princeton University, 1960 


The Drummond area, astride the Montana Lineament in 
central-western Montana, includes 150 square miles of the 
southern Garnet Range and the northern Flint Creek Range 
in Granite and western Powell counties. Compressional 
folding and faulting of 34,000 feet of Precambrian, Paleo- 
zoic and Mesozoic sedimentary rocks occurred in latest 
Cretaceous or earliest Tertiary time, after which local 
thin sequences of lacustrine and fluvial sediments were 
deposited in three intermontane basins. 

Detailed investigations were made of the Kootenai for- 
mation, the Colorado group and Tertiary sediments. 

The Early Cretaceous (Aptian?) Kootenai formation in 
23 localities in western Montana is featured by the pres- 
ence of two lacustrine limestone sequences, the younger 
called the upper “gastropod” limestone member. Though 
individual beds in the limestones are not regionally per- 
sistent, the extent of the limestone units over a large re- 





gion suggests similarity of age and geologic history during 
the two intervals of waning, detrital sedimentation. The 
limestones may be equivalent to the Draney and Peterson 
limestones of the Gannett group in western Wyoming and 
southeastern Idaho. 

The Cretaceous Colorado group in 13 sections west, 
south, and east of the Boulder batholith thickens rapidly to 
the west, from 2,500 feet in the Disturbed Belt east of the 
Batholith to 15,000 feet in the Clark Fork Valley between 
Drummond and Garrison. The western Colorado group is 
subdivided into the following formations, from oldest to 
youngest: Flood, Taft Hill, Dunkleberg, Coberly, Jens, 
and Kiss Creek. The first three are Early Cretaceous in 
age and are the western equivalent of the Blackleaf forma- 
tion. The latter three are Turonian-Coniacian, Late Cre- 
taceous in age and equivalent to most or all of the Marias 
River formation to the east in the Disturbed Belt. Signifi- 
cant compositional variations in pyroclastic and detrital 
minerals composing the Coloradoan strata allow more 
precise determination of periods of volcanism and pre- 
Mid-Late Cretaceous diastrophism west of the Drummond 
area, These data, combined with structural relationships 
of the formations, evidence Late Albian orogenesis to the 
west, uplift within the Cretaceous basin over the Boulder 
batholith in Middle and Late Turonian time, and intermit- 
tent orogeny to the west during Late Turonian-Coniacian 
time. Uplift and minor folding occurred in central-western 
Montana during mid-Late Cretaceous time prior to deposi- 
tion of the unconformable Golden Spike formation and the 
Elkhorn Mountains volcanics. 

Two major periods of folding and faulting followed soon 
thereafter, before deposition of Oligocene beds. Though 
perhaps not appreciably later than the earliest thrusting 
and folding directed from east to west, the Princeton 
(Philipsburg) thrust sheet was emplaced from the west 
onto previously folded foreland areas of the Garnet and 
Flint Creek Ranges. Folds are continuous between the two 
ranges, indicating that the trend change was a feature of 
primary compression and showing that there was no later 
left-lateral, transcurrent movement along deep-seated 
faults in the Montana Lineament. 

During late stages of or after major folding, a residual, 
reddish regolith of pebbly, montmorillonitic clay formed 
on the mature surface of erosion developed prior to de- 
position of Oligocene continental sediments. Basal Ter- 
tiary sediments from western Oregon to North Dakota are 
usually reddish and partially derived from the regolith. 
Succeeding fluvial and lacustrine Tertiary deposits in the 
Drummond area are named the Cabbage Patch formation 
(Late Oligocene-Early Miocene), the Flint Creek for- 
mation (Late Miocene), and the Barnes Creek gravel 
(Pliocene). 

Two periods of normal faulting, one prior to deposition 
of Cabbage Patch beds and the other of unspecified Late 
Tertiary age, are indicated. The latter occurred during 
general differential uplift of ranges above basins. 

Microfilm $3.45; Xerox $12.15. 268 pages. 
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GEOLOGY OF THE GARNET-BEARMOUTH 
AREA, WESTERN MONTANA. 


(L. C. Card No. Mic 60-5011) 


Marvin Earl Kauffman, Ph.D. 
Princeton University, 1960 


Sedimentary rocks of the Garnet-Bearmouth area con- 
sist of approximately 11,000 feet of Precambrian Belt Se- 
ries, 6500 feet of Paleozoic rocks, 2000 feet of Mesozoic 
rocks, and as much as several hundred feet of Cenozoic 
sediments. Strata have been observed from every period 
except the Ordovician, the Silurian, and the Triassic. 

The Precambrian Belt Series consists of the Missoula 
group, containing the Miller Peak, Bonner, McNamara, 
Garnet Range, and Pilcher (Sheep Mountain) formations. 

Exposures of Paleozoic rocks in the Garnet Range are 
among the most westerly in Montana and the entire Rocky 
Mountain region. They consist of the following: Cambrian 
1900-2850 feet, Devonian 2100 feet, Mississippian 2200 
feet, Pennsylvanian 450 feet, and Permian 0-290 feet. 

The Flathead quartzite, Silver Hill formation, and lower 
part of the Hasmark formation are Middle Cambrian and 
the upper Hasmark and Red Lion formation are Late Cam- 
brian in age. 

The Devonian system includes the Maywood, Jefferson, 
and possibly the Three Forks formation. The Mississip- 
pian is composed of the Madison group (Lodgepole and 
Mission Canyon formations) and the lower part of the 
Amsden formation. The upper part of the Amsden and the 
Quadrant formation are Pennsylvanian in age. The Permian 
Phosphoria formation is the youngest Paleozoic unit in 
western Montana. 

Paleontologic and physical evidence indicates that the 
Silver Hill formation correlates with the Wolsey shale of 
central Montana; the Hasmark formation with the Meagher 
limestone, Park shale, and Pilgrim limestone; and the 
Red Lion formation with the Dry Creek shale and the Snowy 
Range formation of central Montana. 

Earliest Middle Jurassic (Bajocian) fossils were ob- 
tained from the basal part of the Ellis group (Sawtooth, 
Rierdon, and Swift formations), consisting of approximately 
400 feet of marine Jurassic strata. Nonmarine rocks 150 
to 200 feet thick, overlying the Ellis group, probably cor- 
relate with part of the Morrison formation of Wyoming. 

Four members can be recognized locally in the Lower 
Cretaceous Kootenai formation which is 1100 feet thick. 
The regional extent of these members was not determined, 
Overlying the Kootenai formation is a series of fine 
grained sandstones, siltstones, shales, minor limestones, 
and a carbonaceous sandstone, all part of the Blackleaf 
formation of the Colorado group. The youngest Cretaceous 
horizon in the area is the black shale unit of the Colorado 
group, 150 feet of marine black shale, found only in the 
center of an isoclinally folded syncline along the Clark 
Fork, 

Volcanic-rich Tertiary sediments and welded tuffs are 
associated with Tertiary extrusive and shallow intrusive 
igneous bodies, including andesites, basalts, rhyolites, and 
trachyte (?) porphyries. 

Pre-Middle Cambrian deformation tilted the Belt Se- 
ries, resulting in deposition of Cambrian clastics across 
bevelled edges of Precambrian strata. Several periods of 
nondeposition or epeirogenic uplift and erosion are indi- 
cated by hiatuses in the geologic column and by regional 





unconformities between the Cambrian and Devonian pe- 
riods, within the Devonian, and between the Permian and 
Jurassic periods. 

Laramide orogenic forces formed isoclinal folds trend- 
ing approximately N75W, with tectonic transport in a di- 
rection normal to this trend, and later normal faulting at 
various angles to these trends. 

Granodioritic stocks and dikes and aplite dikes asso- 
ciated with the Laramide orogeny intruded the sediments, 
metamorphosed the adjacent rocks, and produced gold 
lodes, which ultimately were eroded and concentrated as 
placer deposits. 

Cenozoic block faulting and differential erosion have 
produced the present topographic configuration of the 
Garnet-Bearmouth area. 

Microfilm $3.60; Xerox $12.60. 280 pages. 


GASTROPODS OF THE MIDDLE DEVONIAN 
ANDERDON LIMESTONE 


(L. C. Card No. Mic 60-6900) 


Robert Martin Linsley, Ph.D. 
University of Michigan, 1960 


This paper is concerned with the stratigraphic occur- 
rence and study of the large and interesting gastropod as- 
semblage found in the Middle Devonian Anderdon lime- 
stone. This limestone is the uppermost unit of the largely 
calcareous Detroit River group and its area of outcrop is 
apparently limited to southeastern Michigan, southwestern 
Ontario and northwestern Ohio. The over-all stratigraphic 
position of the Anderdon limestone is briefly discussed, 
though because of the limited value of gastropods as index 
fossils, this fauna provides little additional information 
regarding its relative age. The comparative ages of the 
three gastropod beds of the Anderdon are discussed and it 
is here suggested that they are not synchronous. 

The paleoecological setting is also discussed briefly. 
In general it was found that there are two primary ecologic 
environments represented within the Anderdon. One of 
these environments consists primarily of a biostromal 
aggregation of corals and the gastropods apparently lived 
in this protected environment. The gastropods inhabiting 
this biostrome are predominantly very small and this en- 
vironment is represented in all three quarries that were 
visited by the author. The second environment is known 
only from the Brunner, Mond Canada, Limited quarry of 
southeastern Ontario and consists of a fine calcilutite in- 
habited by an assemblage of gastropods whose average 
size greatly exceeds the average size of those found in the 
reef environment. This second environment has been in- 
terpreted as being a protected back-reef or inter-reef en- 
vironment. 

Following the section on paleoecology there is a brief 
discussion of preservation and techniques. Almost all of 
the gastropods occur as external molds in various states 
of preservation. To study the gastropods it was necessary 
to make casts of each mold, and this was accomplished by 
using a latex molding compound. Most photographs used 
in the plates are of the latex casts. 

The bulk of this paper is devoted to systematic descrip- 
tions of new genera and species and to a brief discussion 
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of other new forms which are not well enough preserved to 
warrant description. Over fifty different gastropods have 
been discovered in the Anderdon limestone, only two of 
which have previously been described. 

The gastropods constitute a varied aggregation be- 
longing to twenty-seven genera representing the super- 
families Bellerophontacea, Macluritacea, Euomphalacea, 
Pleurotomariacea, Platyceratacea, Microdomatacea, 
Anomphalacea, Pseudophoracea, Neritacea, Murchisoniacea, 
Loxonematacea, and Pyramidellacea. 

Of the fifty species discussed, thirty-two are considered 
new. Included in these thirty-two species are five genera 
which are considered new. They include Ehlersina, 
Tylozone and Nodonema (of the superfamily Pleurotomari- 
acea), Copidocatomus (of the superfamily Microdomatacea) 
and Crenulazona (of the superfamily Murchisoniacea). 
Microfilm $3.30; Xerox $11.70. 256 pages. 








A STUDY OF THE ST. LAWRENCE 
FORMATION IN THE UPPER 
MISSISSIPPI VALLEY 


(L. C. Card No. Mic 60-5164) 


Donald Edward McGannon Jr., Ph.D. 
University of Minnesota, 1960 


The St. Lawrence is one of four Croixan, or Upper 
Cambrian formations exposed in the Upper Mississippi 
Valley in Minnesota, Iowa, and Wisconsin. As presently 
defined it consists of dolomitic and silty strata which lie 
between the sandstones of the Franconia below and the 
sandstone of the Jordan above. Commonly it has been 
separated into two members. The lower unit, the Black 
Earth, consists primarily of arenaceous dolostones, the 
upper unit, the Lodi, of dolomitic siltstones. The rocks at 
St. Lawrence, Minnesota, the type section, are all dolo- 
stones. The name St. Lawrence, consequently, is inappro- 
priately used to designate a formation which consists 
largely, and in some places entirely, of siltstone strata. 

It is proposed therefore, that the term St. Lawrence be 
redefined to include only the lower dolostone unit. The 
dolostone at Black Earth is primarily a massive reef rock 
which is very local in occurrence. The term Black Earth 
should be retained to designate only the reef facies of the 
St. Lawrence dolostones. It is proposed in addition that 
these strata be considered a member of the Franconia 
formation. The overlying siltstones, previously known as 
the Lodi, are susceptible to a useful and very noticeable 
twofold division. The contact between the two units isa 
sharply defined submarine erosion surface which can be 
traced and mapped for hundreds of square miles. It is 
proposed that the name Lodi be redefined to designate only 
the lower unit and that the upper unit be given the name 
Redwing. The exposures on Barn’s Bluff in Redwing, 
Minnesota, are designated as the type section. It is further 
proposed that these two units be accorded member status 
and that the name Stockton Hill be used to designate the 
formation which includes the two members. The easily 
accessible outcrops along Minnesota highway 38, two miles 
east of Stockton, Minnesota, are selected as the type sec- 
tion for the formation. 

In the newly defined Lodi and Redwing members several 





thin, distinct, lithic units can be traced astonishingly well 
over distances as great as 200 miles. The relationship 
between these thin correlative units and the boundaries 
between faunal zones recently established within the 
Stockton Hill is commonly one of striking discordance. If 
the thin traceable rock units are for all intents and pur- 
poses time horizons, then the faunal zones are placed in 
the inauspicious position of crossing them. Either the es- 
tablished faunal zones have no time significance or else 
the zone boundaries or the zones themselves have not been 
properly delineated. Some of the discordance is due to 
misplaced formational and member boundaries, some is 
due to possible facies fauna. It is possible that all the 
faunal zones are coincident with specific lithic units. 

Unusually well defined cyclical deposition is charac- 
teristic of the lower or Lodi member which consists of 
alternating thin units of argillaceous dolostone and dolo- 
mitic siltstone. Two distinct types of cycles may be ob- 
served (a) thin 1/2-1 mm. laminations which probably 
represent annual increments of sediment and (b) thicker, 
1/4-2 inch beds which are most likely the result of cli- 
matic changes in the source area. 

Cyclical deposition of an entirely different nature is 
recorded in the Redwing member. Here distinctive units 
1-3 feet thick alternate and are separated by sharp, trace- 
able submarine erosion surfaces. These mega-cycles are 
thought to be tectonic in origin. 

Most of the rocks of the Stockton Hill disclose an 
anomalously high feldspar content. Some arenaceous silt- 
stones are composed almost exclusively, 95% or more, of 
detrital microcline. These are peculiar rocks, indeed, for 
the postulated stable Cambrian shelf of the upper Missis- 
sippi Valley. 

Microfilm $4.90; Xerox $17.35. 384 pages. 


A PALEOCENE FAUNA FROM THE 
HOBACK FORMATION, WYOMING. 


(L. C. Card No. Mic 60-6906) 


Reginald George Moore, Ph.D. 
University of Michigan, 1960 


The study encompasses the taxonomy, paleoecology, 
and age of a nonmarine fauna from near the base of ex- 
posed beds of the Hoback formation, Wyoming, from a lo- 
cality which is 300 yards northwest of the junction of Cliff 
and Kerr Creeks, T38N-R114W, Sublette County, Wyoming. 

The fauna from the Cliff Creek locality is interpreted 
as being Paleocene in age on the basis of the known 
ranges of the twelve previously described species in it. 
Twenty-seven new species of gastropods and pelecypods 
are described. 

Analysis of the ecological requirements of the various 
families represented in the fauna, comparison of the fauna 
with recent assemblages, and a study of the sediments en- 
closing the fossils led to the following conclusions: 

(1) the aquatic element of the fauna inhabited a perma- 
nent, moderate to large, clean, calcareous, alkaline (pH 
consistently greater than seven), aerated, sluggish, warm, 
eutrophic, meandering stream, 

(2) two freshwater communities are associated in the 
assemblage - a quiet, protected water, near shore community 
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or oxbow lake community and a deeper, more open water 
community living away from shore, 

(3) the terrestrial element of the fauna inhabited a low 
floodplain that was bordering the stream rich in lime, 

(4) the stream drained toward the area of the present 
Gulf of Mexico, 

(5) the drainage basin, in the area of study, was one of 
low relief, 

(6) the climate at the time was subtropical. 

Microfilm $2.75; Xerox $8.20. 176 pages. 


GEOLOGY OF THE NORTHEAST FLANK 
OF THE FLINT CREEK RANGE, MONTANA. 


(L. C. Card No. Mic 60-5030) 


Thomas A, Mutch, Ph.D. 
Princeton University, 1960 


The Flint Creek Range is located in western Montana, 
about 20 miles west of Butte. The area mapped includes 
150 square miles located on the northeast flank of the 
range. The northeastern part of the map lies in the Clark 
Fork valley. 

Approximately 45,000 feet of sedimentary rock are ex- 
posed in the map area or in adjacent areas. Fine-grained 
clastic Belt rocks total 25,000 feet. Paleozoic rocks, com- 
posed dominantly of limestone and dolomite, are 6000 feet 
thick. Cretaceous rocks consist of approximately 15,000 
feet of clastic rocks. The youngest Cretaceous (?) se- 
quence, the Golden Spike formation, is characterized by 
the presence of immature conglomerates and volcanic 
sandstones. It is the probable equivalent of the Elkhorn 
volcanics, exposed 70 miles to the east. Volcanic-rich 
sediments were deposited in Miocene time. Three glacial 
advances are marked by glacial drift which can be differ- 
entiated by boulder content, degree of weathering, and 
relation to present topography. The oldest of these glacia- 
tions is believed to be pre-Wisconsin. 

A possible angular unconformity between the Kiss 
Creek and Golden Spike formations marks the first pulse 
of local Laramide deformation. The main pulse followed 
deposition of the Golden Spike formation and involved fold- 
ing, faulting and igneous intrusion. In the northern part 
of the area folds plunge to the southeast. In the middle 
portion they plunge to the north, are overturned to the 
west, and are accompanied by uplifted wedges along anti- 
clinal crests. In the southern part one large fold trends 
northeast, is overturned to the northwest, and is bordered 
by faults which are interpreted as outlining an uplifted 
wedge, tilted to the west. Western and northwestern over- 
turns and uplifted wedges are believed to have been caused 
by the intrusion of the Boulder batholith a short distance to 
the east. 

Laramide structures are cut by a system of northeast 
trending normal faults. These faults involve Laramide 
granitic rocks and may have contributed to the uplift of the 
Flint Creek Range in late Miocene or early Pliocene time. 

Basic sills intrude Belt and Cretaceous rocks. Two 
Laramide granitic bodies form the core of the Flint Creek 
Range. Belt, Paleozoic and Mesozoic rocks exposed to the 
east and north of these bodies have undergone extensive 
thermal metamorphism. Intrusion of the northern granitic 





body has caused lateral deformation of pre-existing struc- 
tures for distances up to one-half mile from the observed 
northern contact. The most recent igneous event was mid- 
Tertiary (?) intrusion and extrusion of volcanic rocks in 
the Clark Fork valley and the intrusion of hypabyssal rocks 
in the Flint Creek Range. 

Microfilm $2.75; Xerox $8.80. 195 pages. 


GEOLOGY OF THE EASTERN CARABOBO 
AREA, VENEZUELA. 


(L. C. Card No. Mic 60-5036) 


Ernest Ronald Oxburgh, Ph.D. 
Princeton University, 1960 


Geological mapping was done in the eastern part of 
Carabobo state at a scale of 1:50,000. The Caracas group 
of earlier workers forms a southward dipping homocline 
in the northern part of the area, The basal Las Brisas 
formation is not exposed and the group comprises the Las 
Mercedes formation (Barremian(?)) below — garnet- 
quartz-mica schists, graphitic schists and quartzites, and 
the Tucutumemo formation (Aptian - Albian(?)) above — 
graphitic phyllites, impure quartzites and recrystallized 
limestones. The garnet isograd falls within the Las Mer- 
cedes formation and runs parallel to stratigraphic bound- 
aries. The southern part of the area is composed of the 
green, metavolcanic rocks of the Villa de Cura group 
(greenschist grade). The Caracas and Villa de Cura 
groups are separated in the eastern three-quarters of the 
area by a narrow (1/2 to 5 km), fault-bounded strip of 
slightly metamorphosed phyllites, greywackes, conglom- 
erates and limestones of the Paracotos formation (San- 
tonian(?) - Maestrichtian). 

In the southwestern part of the area, the Tucutunemo 
formation is conformably overlain by a sequence of gra- 
phitic phyllites (60%), metalavas (30%) and black chert 
(10%), here named the Araguita formation. The formation 
is tentatively correlated with the Querecual formation 
(Cenomanian({?) - Turonian) of the southern Serrania del 
Interior. The Araguita formation is overlain by the Para- 
cotos formation both conformably (observed) and uncon- 
formably (inferred from the presence of Araguita pebbles 
within Paracotos conglomerates). On its southwest side, 
the Araguita formation is faulted against hornblende 
gneisses of the Tinaco complex (pre-Cretaceous). The 
complex is conformably overlain by patches of calcareous, 
recrystallized sedimentary rocks (an Albian age is sug- 
gested for these by comparison with unnamed, nearby fos- 
siliferous beds of similar lithology). These rocks probably 
underlie the Araguita formation conformably on its 
southern side and correlate in part with the Tucutunemo 
formation, which underlies it to the north. No direct evi- 
dence is available on the age of the Villa de Cura group, 
but it is conformably overlain by slightly altered lavas of 
the Tiara volcanic formation (pre-Turonian - Coniacian) 
which somewhat resemble the Araguita lavas. 

Villa de Cura rock types are absent from the Barrem- 
ian(?) - Maestrichtian sequence mentioned above and from 
adjacent Cretaceous sedimentary sequences. Palaeogeo- 
graphic considerations make it unlikely that the Villa de 
Cura group was deposited in situ during earliest Cretaceous 
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times. It is therefore suggested either that the Villa de 
Cura group is an allocthonous Cretaceous block (280 km 
long and 28 km wide) which slid to its present position 
during mid-Cretaceous times, or that it is a part of the 
pre-Cretaceous metamorphic basement. The latter alter- 
native is preferred. 

The principal faults in the area border the central 
strip of Paracotos rocks which is repeatedly offset by 
minor northwest-trending cross faults. 

In the Coast Ranges basin there is locally a continuous 
sequence from the Las Mercedes to the Paracotos forma- 
tion (Barremian(?) - Maestrichtian), which shows a de- 
crease in grade of metamorphism (albite -epidote-amphib- 
olite facies to beds almost unmetamorphosed) southwards 





and up section. Paracotos conglomerates, however, con- 
tain fragments of the Las Mercedes formation which were 
metamorphosed before erosion. This, and evidence of 
continuous Cretaceous deposition on the northern sides of 
the eastern and western Venezuelan basins adjacent to the 
metamorphic belt, suggests that the mid-Cretaceous meta- 
morphism was a gradual process. It seems that all Cre- 
taceous deposits in the Coast Ranges basin underwent a 
degree of metamorphism corresponding rather to their 
depth of burial and their situation in a zone where ab- 
normal thermal conditions prevailed during the Cretaceous, 
than to discontinuous, diastrophic episodes of metamor- 
phism separated by periods of uplift and erosion. 
Microfilm $2.95; Xerox $10.15. 225 pages. 
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STUDIES ON HOMOLOGOUS 
DISEASE IN MICE 


(L. C. Card No. Mic 60-5968) 


John Wayne Jutila, Ph.D. 
University of Washington, 1960 


Chairman: Russell S. Weiser, Ph.D. 


Runt disease was produced in newborn mice of various 
inbred strains and their hybrids by the injection of either 
organ or tissue preparations rich in viable lymphoid cells. 
Spleen cells were found to be most potent of the various 
types of cells employed and were found to be most effective 
when given intraperitoneally or intravenously. The mini- 
mum “runting” dose of spleen cells was found to be ap- 
proximately one million cells. Whereas homologous spleen 
cells given to newborn of proper genetic and antigenic dis- 
parity produced runting, heterologous, isologous and F, 
hybrid spleen cells were rarely observed to produce runts. 

A mild form of runt disease was produced in newborn 
male mice by injection of immune spleen cells of female 
mice of the same strain. Grafting of females with male 
skin resulted in more effective immunization than was ac- 
complished with male spleen cells. 

The incidence of runting among various pure strain, 
donor-recipient combinations was found to vary among the 
combinations employed. Those combinations differing at 
the H-2 locus produced a high incidence of runting. In the 
case of combinations compatible at the H-2 locus but dif- 
fering at other loci, runting could only be produced by 
prior immunization. 

The cells of C57b1/6 mice were shown to be “immuno- 
logically” more potent than the cells of any of the other 4 
inbred strains of mice employed. In addition, the “immune 
apparatus” of the C57b1/6 mouse appeared to mature more 
rapidly after birth than the other strains. 

The use of immune spleen or peritoneal cells for pro- 
ducing homologous disease was found to result in two types 
of death in young animals depending upon the source of the 





cells. Peritoneal cells from mice which had recently re- 
jected an ascitic tumor graft produced a severe reaction 
in 5-day old mice terminating in death within 5 days. 
Spleen cells from the same animals produced a more 
chronic form of the disease. 

With respect to the donor cells, the evidence indicated 
that an increase in “foreignness” of the recipient newborn 
mice decreases the incidence of runting. 

The observed susceptibility of newborn hybrid mice to 
the cells of one parent and not that of the other has pro- 
vided suggestive evidence for a “gene dose effect.” Alter- 
natively, the decreased capacity of the cells of immuno- 
logically potent strains of mice to runt young hybrid mice 
suggests that the results may depend on variations in the 
immunologic potency of donor cells; the more potent cells 
being more susceptible to destruction in the recipient. 

Gross and microscopic examination of runts produced 
with nonimmune cells revealed enlarged spleens, focal 
necrosis of the liver and depletion of body fat. The spleen 
was characterized by lymphocyte depletion and reticulum 
cell replacement of the Malpighian corpuscles. The liver 
exhibited subcapsular areas of coagulative necrosis. The 
hematological picture showed a severe anemia, elevated 
WBC count, and an inversion of the granulocyte-lymphocyte 
quotient. 

Runts produced with immune cells revealed severe 
atrophy of the spleen and lymph nodes with marked deple- 
tion of lymphocytes in these organs. Hybrid runts demon- 
strated mild to severe forms of skin lesions characterized 
by increased keratinization, hyperplasia of the epithelium 
and mononuclear cell infiltration of the subepithelial sites. 

Varying degrees of protection against runting was af- 
forded by the following treatments: (a) antiserum against 
donor cells, (b) isologous spleen cells, (c) cortisone and 
(d) antibiotics. 

An acute form of homologous disease was noted in 10- 
day old A/jax mice given immune C57b1/6 spleen cells. 
The disease was characterized by severe diarrhea, ema- 
ciation and death in 4 to 10 days. 

Attempts to serially passage runting in A/jax newborn 
mice were not successful beyond lst or 2nd passage ani- 
mals. Microfilm $2.75; Xerox $6.60. 140 pages. 
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PATHOLOGY OF THE BLOOD-VASCULAR AND 
LYMPHATIC SYSTEMS OF CATTLE 
AFFECTED WITH MUCOSAL DISEASE 


(L. C. Card No. Mic 60-4906) 


Allan LaVerne Trapp, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: F. K. Ramsey 


In 1953 Ramsey and Chivers described a disease con- 
dition in Iowa cattle and named it mucosal disease. Since 
that time mucosal disease has been recognized in most of 
the 50 states of the United States and in several foreign 
countries. The purpose of this study was to determine the 
extent and character of changes in the blood-vascular and 
lymphatic systems of cattle affected with this disease. 

A histopathological study was made on the cardiovas- 
cular and hematopoietic systems of 64 cattle affected with 
mucosal disease. Tissue sections were studied from var- 
ious lymph nodes, spleen, hemal nodes, tonsil, thymus, 
Peyer’s patches, sternal bone marrow, heart, thoracic and 
abdominal aorta, and sections from the carotid, brachial, 
external maxillary, umbilical, internal iliac, internal pudic, 
external iliac, middle uterine and femoral arteries as well 
as sections from corresponding veins. 

Hematological studies were conducted on 50 affected 
animals and in most cases included such procedures as 
erythrocyte enumeration, total and differential leukocyte 
counts, hemoglobin, hematocrit and blood urea nitrogen 
determinations. In addition, sedimentation rates, total 
blood volume values, blood platelet numbers, blood sugar 
concentrations and celi counts, sugar levels and total pro- 
tein content of cerebrospinal fluid were recorded in some 
of the animals. 

Histopathology of the lymph nodes revealed a marked 
depletion in the number of small lymphocytes and a marked 
reduction in the number of mitotic figures observed. Other 
lesions noted were hyperemia, edema and hemorrhage. 
Neutrophilic and eosinophilic leukocyte accumulations in 
the subcapsular and medullary sinuses and in the cortical 
parenchyma were observed many times. Focal accumula- 
tions of an acellular amorphous eosinophilic substance in 
the germinal centers were noted in numerous cases. Oc- 
casionally a marked coagulative necrosis was observed in 
the cortices of the mesenteric lymph nodes. Lesions were 
always marked in the mesenteric lymph nodes with the 
suprapharyngeal, bronchial, prescapular, parotid and pre- 
femoral nodes, exhibiting, respectively, a decrease in 
severity of involvement in an individual animal. 

On microscopic observation of the spleen and hemal 
nodes of affected cattle the same type of lesions were 
present that were observed in the lymph nodes. The spleen 
also exhibited an increased amount of hemosiderin, neutro- 
phils and eosinophils in the periphery of the lymphatic 
nodules. 

The primary alteration observed in the tonsils and 
thymus was a marked decrease in the number of thymocytes 
or small lymphocytes. An apparent increase in the number 
of Hassall’s corpuscles was also observed in the thymus. 

The Peyer’s patches in all affected cattle exhibited 
marked damage of the lymphatic tissue. Histological study 
revealed lesions ranging from marked depletion of lympho- 
cytes to coagulative and liquefactive necrosis of the lym- 
phatic tissue. 





Gross or microscopic lesions specifically attributable 
to mucosal disease were not observed in sections of var- 
ious parts of the cardiovascular system. 

Increased erythrocyte counts, hemoglobin concentra- 
tions, hematocrit values, blood urea nitrogen levels, blood 
sugar concentrations and decreased total blood volume (in 
four of five animals) were observed in the later stages of 
the disease. 

In most affected animals total leukocyte counts were 
normal or elevated but in a few cases a leukopenia was 
noted, Differential leukocyte counts revealed that in all 
cases a relative, and in a few cases, an absolute lympho- 
penia occurred, A relative neutrophilia and in numerous 
cases a shift to the left was observed. An apparent myeloid 
hyperplasia of the bone marrow with a predominance of the 
neutrophilic leukocyte series was observed in many 
animals. Microfilm $2.75; Xerox $7.40. 157 pages. 
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THE EFFECT OF ATOMIC BOMB 
RADIATIONS UPON THE GROWTH OF 
CHILDREN PRESENT AT HIROSHIMA ON 
AUGUST 6, 1945. 


(L. C. Card No. Mic 60-6913) 


John Vincent Nehemias, Ph.D. 
University of Michigan, 1960 


In the years 1951 to 1953, a series of anthropometric 
examinations was performed upon Hiroshima children by 
the Atomic Bomb Casualty Commission. In all, about 5000 
childrén were examined, of whom about half (the exposed 
group) were present in Hiroshima at the time of the bomb, 
on August 6, 1945. The remaining children (the nonexposed 
group) were resident in Hiroshima at the time of the ex- 
aminations but were not in the city at the time of the bomb. 
Of the children examined as part of this program in 1951, 
in both the exposed and nonexposed groups, more than half 
returned in 1952 and 1953 for a total of at least three an- 
thropometric examinations. 

These measurements constitute the most substantial 
body of data available upon which to base studies on the 
effects of ionizing radiation upon the growth and develop- 
ment of human beings. Twelve direct anthropometric 
measurements have been used in this study as variables in 
multivariate analyses comparing age-sex-specific groups 
of children on the basis of their physical size in 1951. In 
addition, successive measurements of these anthropo- 
metric variables collected in the years 1951, 1952 and 1953 
have been combined to define two new variables which pro- 
vide measures of: (1) growth rate in the interval 1951- 
1952; and (2) change in growth rate in the interval 1952- 
1953 relative to the interval 1951-1952. These new vari- 
ables have been used in multivariate analyses comparing 
groups of children on the basis of their growth rate and 
rate of change of growth rate. 

A radiation exposure index has been defined on the basis 
of the best available data concerning the location of each 
child at the time of the bombing with respect to distance 
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from the hypocenter (the point on the ground directly be- 
neath the point of detonation of the bomb), and to position 
relative to materials which may have provided some 
shielding protection from the direct radiations of the 
atomic detonation. This information, in conjunction with 
the most recent available estimates of the air radiation 
doses delivered by the Hiroshima bomb and of the effec- 
tiveness of Japanese-style structures in shielding the bomb 
radiations, has been used in computing values of the radia- 
tion exposure index for each child. The exposed children 
have been divided into four roughly equal groups, on the 
basis of the radiation exposure index, for the analyses 
performed in this study. These analyses were also per- 
formed including the nonexposed children as the fifth ex- 
posure group. 

Highly significant statistical differences have been ob- 
served in multivariate analyses comparing exposure 








groups on the basis of size, whether or not the nonexposed 
children were included in the comparisons. Correlations 
analyses have indicated that these observed differences 
are in the direction of decreasing size as measured in 
1951, with increasing degree of radiation exposure. The 
physical differences observed were, in every case, very 
small. Factors other than radiation differences among 
the exposure groups, which may have contributed to the 
observed differences in size, have been discussed. No 
statistically significant differences have been observed in 
comparisons among the exposure groups on the basis of 
growth rate or rate of change of growth rate. Whether or 
not an effect of radiation upon these growth phenomena at 
the time of the bomb is postulated, no residual dynamic 
effect of this kind could be observed in the data collected 
in the years 1951 to 1953. 

Microfilm $2.75; Xerox $9.00. 199 pages. 
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MANNERISM AS A CONCEPT OF 
HISTORICAL PERIODIZATION 


(L. C. Card No. Mic 60-6946) 


David Leslie Wagner, Ph.D. 
University of Michigan, 1960 


The problem of the terminus ad quem of the Renais- 
sance has been ignored in recent scholarship, which has 
concentrated rather on the relation of the Renaissance to 
the Middle Ages. Yet Italian and American scholars seem 
to have an implicit position regarding this problem--the 
former ending the Renaissance with the Counter-Reforma- 
tion, the latter carrying it through the sixteenth century. 
The contrast between these two interpretations seems to 
indicate that this problem of the final limit of the Renais- 
sance requires further consideration. 

Contemporary art historians use the stylistic concept 
of mannerism to characterize the art of the sixteenth cen- 
tury following Raphael. In their studies, they have often 
considered the relation of this art to the general political, 
social, and cultural trends of the age. On the assumption 
that these insights could prove valuable in studying the 
final limit of the Renaissance, this study investigates the 
development of the mannerist concept from the sixteenth 
century to the present. 

This development is divided into three stages, each of 
which is characterized both by a particular meaning of the 
term “maniera” and its derivatives as well as by a par- 
ticular periodization of Renaissance art. The classic theo- 
rists and historians of the seventeenth and early eighteenth 
centuries considered mannerism as an art divorced from 
the natural, primarily represented by the artists of the 
late sixteenth century. They viewed the high Renaissance 
as the beginning of their own artistic tradition. 

Nineteenth century critics considered mannerism as an 
art based on the imitation of one’s predecessors, primarily 








represented by mid-sixteenth century artists. The revival 
of interest in pre-Raphaelite art led them to emphasize 
high Renaissance art as the culmination of a long tradition 
and thus to perceive the Renaissance as a unified period, 
ending in the sixteenth century. 

Twentieth century art historians, following the develop- 
ment of the theory of pure visibility in the nineteenth cen- 
tury, view mannerism as an autonomous style with its own 
aims and characteristics. In contrast to the preceding 
tradition, mannerism now seems to be identified primarily 
as a period style. It is almost universally accepted by art 
historians today. 

This consideration of mannerism as a periodic term 
has led art historians to emphasize especially the impor- 
tance of the political and cultural background for the under- 
standing of mannerist art. The increasing use of the man- 
nerist concept in the study of cultural and social history is 
detailed in two appendices. These studies often stress the 
doubt which characterizes the age. 

This emphasis on the doubt and pessimism of the six- 
teenth century, in contrast to the optimism of the preceding 
age, would seem to be the most important contribution of 
the mannerist concept to the problem of the terminus ad 
quem of the Renaissance. 

Microfilm $4.05; Xerox $14.20. 314 pages. 
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A HISTORY OF LABOR IN THE INLAND 
EMPIRE DURING THE EARLY 
FRONTIER PERIOD 


(L. C. Card No. Mic 60-5341) 


Samuel Kingdon Anderson, Ph.D. 
Washington State University, 1960 


Supervisor: Herman J. Deutsch 


This is a study of the emergence of a laboring force in 
an American frontier region, the Inland Empire of the 
Pacific Northwest. The region is defined as the area be- 
tween the Rocky Mountains and the Cascades, and between 
the northern Great Bend of the Columbia and the plateaus 
of central Oregon. The study was limited to the period 
before the gold mining era, arbitrarily considered as 
having begun in 1860. 

Until the 1840’s, the primary economic activity of the 
region was the fur trade, and Part I deals with the fur 
trade laborer. The trade was dominated by three great 
corporations, one succeeding another, the last and most 
powerful, the Hudson’s Bay Company, having monopolized 
the Inland Empire trade after 1821. Like its predecessors, 
this company exercised great power over its employees. 
It was able, for example, to recruit an extremely cosmo- 
politan labor force, especially of French-Canadians and 
Iroquois from Quebec, Scots, and Hawaiians. Only during 
the period of decline did it need to rely heavily upon local 
labor. Laborers were normally hired on contract. The 
terms of employment, including wages, were relatively 
uniform throughout the company’s territories, and rela- 
tively unchanging from the 1820’s onward. A tight disci- 
pline was maintained, the company, in fact, exercising 
powers of government in the country. 

Socially, the personnel of the fur companies was 
deeply stratified. A sharp line was drawn between “gen- 
tlemen,” or clerks and officers, and common laborers, 
though among the latter in turn various grades were dis- 
tinguished. This hierarchical structure was accomplished 
by a tradition of loyalty toward superiors, which was re- 
paid by a paternalistic concern for the laborers’ welfare. 

By the 1840’s, other employers, largely American, 
were appearing in the region. Among these, for example, 
were Protestant and Catholic missions, units of regular 
army and militia, a railroad survey party, boundary com- 
missions, a road building party, and a private trading post. 
These required, for example, the services of great num- 
bers of packers and teamsters, farm laborers, and crafts- 
men, Either smaller than the fur companies, or operating 
within the region for shorter periods of time, these agen- 
cies possessed far less power over their workers. With- 
out exception, they relied heavily upon a local labor supply, 
though the population which now entered the region, espe- 
cially via army service, was still surprisingly heteroge- 
neous. 

Another feature of the labor system was the relative 
absence of contracts, an indication of the high degree of 
labor mobility which prevailed. This labor mobility, in- 
cluding a tendency to change employers readily was itself 
a function of social fluidity. Americans from the States, 
imbued with the spirit of Jacksonian democracy, tended to 
regard labor for others as temporary, a step toward self- 
employment, as indeed it often was. 





By mid-century, the fur trade had declined in the Inland 
Empire, and the Hudson’s Bay Company was withdrawing. 
In part the decline was owing to the inability of the com- 
pany’s personnel policies to adapt to changes in the local 
labor market, especially to the sharp price and wage fluc- 
tuations of the period following the California gold rush. 
American employers, on the other hand, enjoyed greater 
flexibility, and were besides better adapted to the demo- 
cratic social spirit of the nineteenth century. 

Microfilm $2.90; Xerox $10.15. 222 pages. 
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William Leslie Blackwell, Ph.D. 
Princeton University, 1959 


The dissertation is intended as a contribution to the 
history of the nationalities question in imperial Russia. 
The reign of Alexander I may be considered a formative 
period for this problem. The most important single aspect 
of Russian nationality policy during this time was the treat- 
ment accorded Poland. The dissertation proposes to an- 
swer certain preliminary questions concerning Russian 
Polish policy from 1801 until 1825 -- the motivations of 
Alexander’s Polish policy; the background and origins of 
the Kingdom of Poland; the basic tendencies of Russian 
administrative and educational policy in Russian Poland 
and the Kingdom of Poland prior to and following the Con- 
gress of Vienna; and finally, Russian views of Poland as 
they influenced policy as well as the repercussions of 
Alexander’s Polish policy on political and intellectual 
movements in Russia. As a corollary aim, it is intended 
that the examination of Alexander I’s relations with the 
Poles will provide materials useful to the biographer for a 
reformulation of the tsar’s political views, character and 
approach to government, 

During the period 1795-1815, the Polish question for 
Russia was essentially one of diplomacy in conflict or con- 
cord with Napoleon in which the basic issue was the rees- 
tablishment of Poland. The first three chapters of the dis- 
sertation are devoted to this complicated history of the 
origins and making of the Kingdom of Poland. Some of the 
most controversial issues which will undergo reexamina- 
tion and reinterpretation are the relationship of Adam 
Czartoryski and Alexander I, the establishment of the edu- 
cational district of Vilna, the Prussian-Polish crisis of 
1805, the negotiations with Napoleon for an anti-Polish 
convention in 1810, and the tsar’s attempts to create a 
Grand Duchy of Lithuania in 1811 and 1812 in conjunc- 
tion with Count Michael Oginski. At the Congress of 
Vienna, Alexander faced not only a European but a Russian 
opposition to his Polish plans. The views of the Russian 
contingent at the Congress of Vienna and of Russian public 
opinion will also be examined as a significant immediate 
background to the final disposition of the Polish question 
in 1815, 

In the decade following the Congress of Vienna, the 
Polish question for Russia became an internal rather than 
a diplomatic one. In Alexander’s attempt to develop a 
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comprehensive nationalities policy for his western border- 
lands, the Kingdom of Poland enjoyed a distinct autonomy, 
more integral than mere personal dynastic union, but far 
less than simple absorption into the provincial structure 
of the empire. The tsar’s attempts to enhance Poland’s 
position in the empire by the unification of Russian Poland 
with the Congress kingdom and the extension of his con- 
stitutional reforms in Poland to the rest of the empire 
provoked reactions among the liberals and nationalists in 
Russia which form a distinct chapter in the history of 
these two movements. The Decembrists’ views of Poland 
were particularly revealing of the repercussions of the 
Polish question in Russia and presaged the tactics of the 
later revolutionaries. 

Alexander I in his Polish policy appears as a strong 
willed reformist autocrat rather than as an indecisive 
liberal who came under the influence of reactionaries 
during his last years. His policy in the Kingdom of Poland 
followed the principle, endorsed by Speransky and his other 
advisors, of liberal reform accompanied by “the propor- 
tionate means of repression.” However, after 1820, the 
tsar became indifferent to Polish nationalism and to the 
abuses of his concept of government in Poland. Adminis- 
tration was left in the hands of the imperial commissioner 
in Poland, Novosiltsov, who inaugurated the policy of re- 
pression and Russification which was to be continued by 
Nicholas I. Microfilm $3.40; Xerox $11.95. 261 pages. 
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DISPUTE ON COLONIAL POLICY 


(L. C. Card No. Mic 60-6356) 


Michael Charles Conley, Ph.D. 
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The investigation of nineteenth-century Dutch literature 
and politics has been inadequate in two respects. First, 
it has been assumed traditionally that the writer, Eduard 
Douwes Dekker (1820-1886), best known by his pen name 
“Multatuli,” was a Liberal, and that his book, Max 
Havelaar, or, the Coffee Auctions of the Dutch Handel- 
maatschappij (1860), was a plea for colonial reforms such 
as the Liberals had long demanded. Dekker’s ardor for 
the cause of the reformers in the Netherlands, it is held, 
died out only later as a result of his personal disappoint- 
ments. This belief is erroneous in its evaluation of the 
intent of Dekker’s book and in its conclusions regarding 
his personality and political convictions. 

Secondly, the monographic literature has failed to give 
adequate attention to the impact of the new Dutch Conserv- 
ative Party of the eighteen-sixties. There has been no 
serious examination of the principles espoused by the 
members of that group with respect to colonial policy and 
it has been tacitly assumed that the passage of the Agrarian 
and Sugar bills in 1870 totally vitiated any influence the 
Conservatives might have had and resolved the dispute 
over the future of the East Indies in accordance with the 
principles supported by the Liberals since the eighteen- 
fifties. 

Both of these misconceptions are, in part, a result of 
the past failure of students of “Multatuli” to study him in 
the context of the general political situation in the Nether- 











lands at that time. This methodological failing was further 
encouraged by the general tendency of researchers to pre- 
occupy themselves with the earlier portion of his life in 
the East Indies (1838-1857) and to ignore his activities 
after his return to the Netherlands. 

An examination of Dekker’s later writings and personal 
contacts after 1859--as revealed in both published and un- 
published letters--plus a careful study of the polemic lit- 
erature in pamphlets, newspapers, periodicals and books 
during the decade of the sixties, can provide the basis for 
a more realistic reconstruction of the actual political re- 
lationships which existed in that period. Such an investi- 
gation leads one to the following conclusions: (1) Dekker 
was persistently hostile to Liberalism during the entirety 
of his adult life, both in the East Indies and later in 
Europe; (2) his writings were of great value to the Con- 
servative Party in formulating its rebuttal of the policies 
for the Indies, proposed by their opponents; and finally, 

(3) the sentiments generated among the Dutch by Con- 
servative polemics, strongly influenced by ‘Multatuli’s” 
thought, encouraged Colonial Minister De Waal to compro- 
mise Liberal principles seriously when he drafted the 
above two bills on the Indies passed in 1870. 

Microfilm $6.65; Xerox $23.65. 522 pages. 
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Robert Nelson Crossley, Ph.D. 
University of Michigan, 1960 


The main purpose of this dissertation is to study the 
actions of Martin Luther during the Great Peasants’ War 
of 1525, and to explain these actions in view of Luther’s 
political theories and his economic status and ideas. 
Luther had been hotly condemned for his intemperate lan- 
guage during the rebellion, for the poor timing of the 
tracts written on the revolt, and for inciting the lowly 
peasant to revolt against the government. 

In order to study the actions of the reformer during the 
Peasants’ War, it was first necessary to make an examin- 
ation of two earlier uprisings, the Wittenberg Disturbances 
of 1521-1522 and the Knights’ Revolt of 1522-1523, in 
order to discover how Luther acted during these minor 
fracases. Then it could be determined if Luther displayed 
any inconsistencies when the larger and more extensive of 
the revolts occurred, 

The study is based almost exclusively on the words of 
Luther himself as found in the numerous collections of 
Luther’s Works such as the Weimar Edition and the 
Erlangen Edition. In these great collections the speeches, 
sermons, tracts, and letters were examined in order to 
find out Luther’s attitude toward government, toward the 
citizen’s duty to that government, and toward the pressing 
economic problems of his day which were to contribute so 
greatly to the outbreak of the Peasants’ War. Numerous 
monographs dealing specifically with the war and with 
Luther’s political and economic theories have been 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2256 


HISTORY 





examined in addition to Luther’s own writings. The works 
of Roland Bainton, Ernst Schwiebert, Paul Althaus, Albert 
Hyma, Giinther Franz, and Preserved Smith were all care- 
fully examined as well as many others. Allofthese authors 
contributed greatly to an understanding of Luther as a subject 
of Electoral Saxony and as a man forced by circumstances to 
write on political and economic matters when he was primarily 
a theologian and not an economist or political scientist. 

The study is concerned with four main topics. First, 
there is a discussion of the Wittenberg Disturbances; sec- 
ond, an examination of the Knights’ Revolt; third, a review 
of the war and Luther’s position during the war; and 
fourth, a detailed study of Luther’s economic and political 
theories. 

Two main conclusions can be drawn from the study. 

(1) Luther demonstrated a remarkable consistency through- 
out the three uprisings examined in the dissertation. At no 
time did he deviate from his abhorrence of revolt against 
the legally constituted authorities. In his tracts written 
prior to the Wittenberg Disturbances Luther repeated time 
and time again that revolt against the lawful government 
was a great evil. He never deviated from this position even 
during the times of stress in the years 1521-1525. 

(2) Luther believed that any change in the political situation 
would have to come by peaceful means. Violence against 
the divinely ordained secular rulers was a sin against God, 
and rebellion was one of the greatest sins that man could 
commit. 

Also, there seems to be no evidence in the writings, 
sermons, and speeches of Luther that he in any way en- 
ticed or urged the peasants to take violent actions against 
their overlords. Luther might have been intemperate in 
language, but he did not incite to rebellion and riot. 

Microfilm $3.75; Xerox $13.05. 289 pages. 


MASSACHUSETTS POLITICS AND THE 
COLONIAL AGENCY, 1762-1770. 
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Harold William Currie, Ph.D. 
University of Michigan, 1960 


During the 1760’s, the popular party in Massachusetts 
was engaged in a power struggle with the conservative 
party led by Governor Francis Bernard. This study is con- 
cerned with one aspect of that contest which has been 
largely neglected by historians: the campaign waged by the 
popular party to take over control of the colonial agency 
and to maintain in London, agents who would be sympathetic 
with the popular position in the struggle with the Governor, 
as well as in the imperial contest with the British Govern- 
ment. 

The year 1762 is selected as a starting point, for in that 
year the popular party effected the dismissal of the con- 
servative agent William Bollan and replaced him with 
Jasper Mauduit, a London merchant who was expected to be 
more favorable toward the popular position. But this vic- 
tory was marred by Governor Bernard, who insisted upon 
the appointment of his friend Richard Jackson to a subor- 
dinate agency post and successfully opposed the attempt of 
the radicals to bring about the election of Israel Mauduit as 
joint agent with his brother. Jasper, who was advanced in 





years and ill during much of his term of office, proved to 
be more conservative than had been anticipated and his 
conduct of provincial affairs during the Sugar and Stamp 
Act crises left much to be desired from the popular point 
of view. 

The radicals suffered a substantial setback early in 
1765 when the Governor’s candidate, Richard Jackson, was 
elected agent after Mauduit’s resignation. But before the 
year was over, the popular leaders more than recouped 
their losses by taking advantage of a recommendation of 
the Stamp Act Congress to appoint a special agent for the 
purpose of presenting the petitions of the Congress. The 
House of Representatives, without consulting either Gov- 
ernor or Council, appointed Dennys De Berdt to this post. 
After the repeal of the Stamp Act he was retained to 
transact other House business in London. Governor Ber- 
nard bitterly opposed this establishment of a separate 
House agent and made every effort to discredit him in 
England. When, in 1767, the radicals took another impor- 
tant step in the direction of complete agency control by 
removing Jackson from office, the Governor intensified 
his efforts to have the House agency declared illegal. But 
he had little success and De Berdt continued to represent 
the House until 1770. 

De Berdt was more capable than Mauduit and at first 
he was highly regarded by those who elected him. But al- 
though he had the interests of the colonists at heart, he did 
not always agree with the radicals in their campaign of 
opposition to the Townshend Acts. This fact, coupled with 
his unsatisfactory handling of some petitions entrusted to 
his care, resulted in a loss of confidence in him among the 
Boston radicals. Nevertheless, he was retained at his 
post, chiefly because no agreement could be reached over 
a successor, and not until he died in 1770 did the House 
choose a new agent. At that time they elected Benjamin 
Franklin. 

Thus did the radicals in the Massachusetts House of 
Representatives advance to a position of dominance over 
the agency between 1762 and 1770. They were vigorously 
opposed by the Governor and the agents whom they se- 
lected did not live up to their expectations. The ineffi- 
ciency and conservatism of the agents in their approach to 
the imperial crisis meant that the position of the radicals 
was not always presented to the British Government in the 
forceful manner which they wanted, a situation which tended 
to postpone any serious rupture between the colonies and 
Great Britain. Not until the election of Franklin in 1770 
did the radicals succeed in choosing a skillful diplomat 
who, in general, shared their view of the issues involved in 
the imperial conflict. 

Microfilm $3.65; Xerox $12.85. 284 pages. 
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WILLIAM E. WOODRUFF AND THE 
TERRITORY OF ARKANSAS, 1819-1836. 


(L. C. Card No. Mic 60-5945) 


John Lewis Ferguson, Ph.D. 
Tulane University, 1960 


Chairman: Charles P. Roland 


William E. Woodruff was one of the most prominent 
Arkansans of the nineteenth century. A native of Long Is- 
land, he came to Arkansas Territory in 1819 and founded 
the Arkansas Gazette at Arkansas Post. He moved his 
newspaper to Little Rock in 1821 and resided there until 
his death in 1885. Woodruff’s long career was marked by 
an astonishing versatility and a wide range of influence. 

He was intimately associated with Arkansas as editor, 
state treasurer, general land and pension agent, business 
man, and planter. 

This study is limited to the environment, career, and 
influence of Woodruff during the territorial period, 1819- 
1836. The journalist came to Arkansas in the year that it 
became a territory, and retired from active editorship of 
the Arkansas Gazette in the year that the territory was 
elevated to statehood. Later he returned to the newspaper 
business, but the territorial era was unquestionably the 
period of his greatest influence upon the history of 
Arkansas. 

Probably no other man did as much as Woodruff to 
mold the character and direct the thinking of the Arkansas 
pioneer. Until 1830 his Arkansas Gazette was the only 
newspaper in the territory; after that date it was the organ 
of the dominant Jacksonian party. Woodruff’s choice of 
news and his editorial opinions were widely influential all 
over Arkansas with respect to political, social, and eco- 
nomic questions. Though never a candidate for a major 
elective office, Woodruff commanded more political influ- 
ence than any territorial governor except John Pope. The 
editor’s role in the struggle for Arkansas statehood was 
probably decisive. Outside the territory the Arkansas 
Gazette served as the only reliable source of news and 
general information about its little known area of origin. 

Arriving in Arkansas young, penniless, and unknown, 
William Woodruff demonstrated business ability and a ca- 
pacity for hard work which in a few years made him one of 
the wealthiest men in the territory. His character was 
marked by a queer dualism. At times his habitual caution 
and native shrewdness gave way to emotional outbursts, at 
least in the editorial columns of the Arkansas Gazette. 
Woodruff’s stubborn courage seldom failed him during the 
political struggles of the territorial period, yet his love of 
money and extreme sensitivity to criticism resulted at 
times in unflattering displays of spitefulness and deception. 

Woodruff was involved in so much that concerned terri- 
torial Arkansas as a whole that the story of his life 
amounts to a history of his times. The twenty-three chap- 
ters of this paper incorporate material on the frontier poli- 
tics of the Jacksonian era, the economic and social devel- 
opment of a western territory to the threshold of statehood, 
and the early history of Texas and the Indian Territory. 
Basic sources were the William E. Woodruff Papers and 
the files of the Arkansas Gazette, both available in the ar- 
chives of the Arkansas History Commission in Little Rock. 

Microfilm $3.30; Xerox $11.50. 255 pages. 




















MEHMED RAGHIB PASHA: THE MAKING 
OF AN OTTOMAN GRAND VEZIR. 
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Norman Itzkowitz, Ph.D. 
Princeton University, 1959 


This study is an attempt at penetrating behind the offi- 
cial facade to nonofficial eighteenth century Ottoman real- 
ities. The career of Mehmed Raghib Pasha serves as a 
background against which these realities are silhouetted in 
order to bring them into sharper focus. The materials 
upon which this study is based include the correspondence 
of western diplomats and consular agents resident in the 
Ottoman domains; Ottoman literature, including traditional 
chronicles, histories, biographical dictionaries, and poetry; 
western literature of travel in the Ottoman levant; and 
modern historical studies, western and Turkish. In the 
bibliographical essay, the nature and merits of the various 
categories of material consulted are discussed. 

The four chapters trace the progress of Mehmed Raghib 
Pasha’s career from his apprenticeship to his call to the 
Grand Vezirate in 1757, and the means he employed to 
consolidate his hold upon that office. 

Mehmed Raghib was born in Istanbul in 1110 A. H. 
(1698/99). He was the son of a scribe in the Defterhane. 
At an early age, Mehmed Raghib was apprenticed in one of 
the bureaus of the Defterhane. In following in his father’s 
footsteps, he was typical of his times. As is indicated in 
the first chapter, in the eighteenth century career lines 
were hardening, which made it very common for sons to 
follow in the careers of their fathers. The first chapter 
ends with Mehmed Raghib as a full-fledged Efendi and 
member of the Ottoman ruling class by virtue of his ful- 
fillment of the three conditions necessary for that status; 
he served the religion (he was a Muslim), he served the 
state (he held an official position entitling him to a state- 
paid salary), and he knew the “Ottoman Way” -- the ac- 
cepted pattern of ruling class life. 

The second chapter begins with a lengthy narrative of 
the Ottoman-Persian war, 1722-36. This serves as the 
necessary background for the unfolding of Mehmed Raghib 
Efendi’s career in the east. He held many offices during 
this period rising eventually to the ranks of the hajegan, 
that broad upper bracket of the Ottoman bureaucracy popu- 
lated mainly by bureau chiefs. It was during this period 
too, that Mehmed Raghib Efendi established client -patron 
(intisab) relationships with Ahmed Pasha and Hekimoghlu 
Ali Pasha, two men who aided him in his career. Intisab 
was a fundamental element in the process by which am- 
bitious young Ottomans rose to positions of eminence. 

The third chapter is devoted largely to a discussion of 
the internal structure of the two components of the Ottoman 
bureaucracy -- the financial and the central administration. 
At this point in his career Mehmed Raghib Efendi trans- 
ferred from the financial to the central administration. 
This was an important shift for him. It placed him ina 
position where his work could be appreciated at the very 
top, by the Reis Efendi, and by the Grand Vezir. Mehmed 
Raghib Efendi served a term as Reis Efendi from 1741 to 
1744. In 1744 he was named Governor (Vali) of Egypt. 

This illustrates an important trend discernible in the eight - 
eenth century -- career bureaucrats were entering the 
ranks of the vezirs and becoming Pashas. This was to 
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have important consequences in the nineteenth century. 
The third chapter ends with Mehmed Raghib Pasha’s ex- 
pulsion from Egypt. 

The last chapter deals with Mehmed Raghib Pasha’s 
call to the Grand Vezirate and the means he used to main- 
tain himself in that office. When Mehmed Raghib Pasha 
assumed his office, Osman III was the Sultan and the Chief 
Black Eunuch of the Harem (Kizlar AghasY) was the real 





wielder of power. Upon the death of Osman III in December, 


1757, Mehmed Raghib Pasha successfully insinuated him- 
self into the affections of the new Sultan, Mustafa III, and 
gained his complete confidence. Thus assured, Mehmed 
Raghib Pasha rid himself of his main rival, the Kizlar 

asi. The study ends with Mehmed Raghib Pasha, after 
his marriage to the Sultan’s sister, in complete control of 
the political scene. 

Microfilm $2.75; Xerox $9.00. 198 pages. 
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Alan Robert Jones, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to evaluate the intellectual 
attitudes of Thomas McIntyre Cooley, the nineteenth- 
century legal writer, constitutional commentator, Michigan 
Supreme Court judge, and first chairman of the Interstate 
Commerce Commission. Contrary to established views 
which classify him as a conservative zealous for property 
rights and as a key figure in the growth of laissez-faire 
constitutionalism, Cooley is shown to have been an anxious 
and ambivalent thinker whose ideas were rooted in the 
democratic values of pre-Civil War America--values 
which remained with him and were mixed with nostalgic 
conservatism and steady regret over the changing course 
of post-Civil War history. 

Examining materials hitherto neglected, the method of 
the study is to treat the whole Cooley, to examine his re- 
ligious, literary, economic, and legal presuppositions, to 
analyze his complex personal character, and to relate all 
of this to his political and constitutional ideas. While the 
aim is to write an intellectual history, the character of 
Cooley’s thought lends itself less to a systematic analysis 
than to the sympathetic appreciation of ambivalent presup- 
positions and attitudes. This appreciation reveals the 
irony and tragedy of Cooley’s life and casts a significant 
perspective on the larger failure of the nation to respond 
coherently to a period of great historic change. 

The first part of the study outlines the impact of the 
Jeffersonian equal-rights ideas, the frontier individualism, 
and the New-England inspired moralism of Cooley’s youth. 
His participation in Democratic and Free-Soil politics, his 
strong literary inclinations, and his hopeful and innocent 
“Young-Americanism” are emphasized and are contrasted 
with the mood of anxiety which accompanied him in the 
1850’s as the product of his personal, professional, and 
political frustration. The mixture of hope and doubt that 
was the product of his experiences before the Civil War is 
seen as basic to the Burkean emphasis on “inheritance” 
which was apparent in the 1860’s. 





The second part of the study re-evaluates Cooley’s 
famous 1868 Treatise on Constitutional Limitations and 
points out that the work was meant to be anything but a 
legal defense of corporate property rights, and that his 
broad “substantive” understanding of “due process of law” 
was based not on economic or natural law ideas but upon 
a faith in the traditions of history and the common law. 
Chapters are included on the continuing democratic char- 
acter of Cooley’s judicial decisions and on the fully- 
developed Burkean conservatism with which he rejected 
much of the acquisitive, urbanizing, and spoilsmanlike 
tendencies of his time. The historical and sociological 
overtones of his idea of the common law are compared to 
the ideas of Oliver Wendell Holmes. 

The third part of the study relates the ambiguities of 
Cooley’s character to his views on a number of economic 
problems and to his writings and decisions in the area of 
tort law. A long chapter treats his climactic effort to in- 
stitutionalize his ideas on the Interstate Commerce Com- 
mission and notes the strength, weakness, and irony of his 
equal rights ideas, his faith in moral persuasion, and his 
belief in administrative “due process of law.” 

The last chapter shows the tragic decline of Cooley’s 
health and his increased anxiety over the crises of the 
1890’s. But if at the end his conservatism tended toward 
a defense of order for the sake of order, it remained a 
conservatism that looked back to liberal Jeffersonian tra- 
ditions--a conservatism that anticipated many of the future 
ambiguities of the Progressive Movement. 

Microfilm $5.30; Xerox $18.70. 414 pages. 
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Frederick P. Latimer, Jr., Ph.D. 
Princeton University, 1960 


This study of Ataturk’s collected speeches and inter- 
views undertakes to disclose the basic political and social 
ideas of the leader of the Turkish Revolution. It includes 
the historical framework essential to a clear presentation 
of those ideas. 

The occupation of Smyrna in 1919 by the Greek armies, 
backed by the Allies who had defeated Turkey in World 
War I, occurred almost simultaneously with Ataturk’s 
landing at Samsun to begin organizing a national resistance 
movement. The two events produced an emotional shock 
wave which enabled Ataturk to marshal the forces of 
Turkish nationalism and gain the leadership of the growing 
movement. Ataturk apparently envisaged from the outset 
the foundation of a new Turkish state based on absolute in- 
dependence and the sovereignty of the people. 

Through his insistence on organization and national 
unity, Ataturk slowly built up the Nationalist forces and 
eventually succeeded in ridding Anatolia of foreign armies. 
In victory he showed unusual restraint, limiting Turkey’s 
claims to the principles earlier laid down in the National 
Pact. At the Peace Conference in Lausanne, the nation’s 
military victory was confirmed by the Allies’ recognition 
of Turkey’s independence. 
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Abolition of the Sultanate by the Grand National As- 
sembly government in 1922, essential to Ataturk’s over-all 
design, proved relatively easy since the monarch had vio- 
lently opposed the Nationalist cause. The Caliphate, sepa- 
rated at that time from the Sultanate, was a much more 
serious obstacle. Loyalty to this office as a symbol of 
Islam alienated much of Ataturk’s support by important 
Nationalist leaders. Ataturk, who had carefully hidden his 
intentions, moved toward his objective with caution, real- 
izing the force of religious tradition. 

Following his principle of long-range planning and step- 
by-step execution, Ataturk formed a new party, the 
“Peoples’ Party,” to support his program for a new, 
modern Turkey. With the new party’s backing, he estab- 
lished the Republic and abolished the Caliphate. Having 
removed the highest symbol of Islamic authority, Ataturk 
proceeded rapidly to secularize both government and so- 
ciety and to elevate the status of women. His aim in this 
was not only to create a strong state, but to erase all bar- 
riers to East-West understanding in Turkey. Despite his 
one-party system, which he justified on the grounds of 
national unity, Ataturk briefly tolerated an opposition 
party (1924) and deliberately created another (1930) when 
he considered social stability established. Both parties 
were dissolved when fanatical and dissident elements 
joined them, making the parties a danger, in Ataturk’s 
opinion, to national unity. 

Although Soviet Russia gave Nationalist Turkey impor- 
tant military aid when both countries were combating 
European armies, Ataturk rigorously suppressed commu- 
nist activities in Turkey. 

Faced with the problem of building a strong economy on 
medieval foundations, Ataturk adopted étatism, not as a 
dogma but for lack of private capital and enterprise. In- 
dustrial development took precedence over agricultural 
reform, largely for reasons of defense. 

Although Ataturk was an ardent nationalist, his aim to 
revive the self-esteem of the Turks was nevertheless de- 
void of racism or imperialism. He renounced Pan Islamism 
and Pan Turanism, Ottoman legacies, and showed far- 
sighted realism in establishing friendly relations with 
former enemy countries and promoting regional pacts 
against the threat of Fascist and Nazi expansionism. 

The revolution which Ataturk led was not a revolt of the 
masses; rather, his reforms worked from the top down. 
Having laid the foundations for a democratic political re- 
gime, he relied on his party and the new educational system 
to prepare the whole nation to exercise its sovereignty. 

Microfilm $3.10; Xerox $10.80. 238 pages. 
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The Ejército de Oriente was a major element in the re- 
sistance to the French Intervention in Mexico. For most of 
its existence, this army was commanded by Porfirio Diaz. 
The objectives of this study were to describe the army and 
the problems of creating and maintaining it, and also to 





examine the characteristics, methods, and personal rela- 
tionships of its commander. 

The major sources used were the printed Archivo del 
General Porfirio Diaz and the Porfirio Diaz Papers of the 
William L. Clements Library. Except for the introductory 
and concluding chapters, the study is in narrative form, 
with emphasis on material pertinent to the objectives. 

The Army of the East had three distinct incarnations. 
Created in 1861 to combat the French invasion, it was 
first a national army, supported by the resources of the 
entire Republic. Its 20,000 officers and men came from 
many states. In May 1863, this army was besieged and 
captured. 

The second Ejército de Oriente was created by Porfirio 
Diaz in Oaxaca, in December 1863, with 2,000 experienced 
troops and 4,000 local recruits. Food was available, but 
money, arms, and ammunition were lacking. Some crude 
weapons and munitions were made locally. Cut off from 
assistance, the weak and demoralized army surrendered 
to the French in February 1865. 

Diaz and other Republicans fought guerrilla actions in 
1865 and 1866, living on local resources. In August 1866 
Diaz, as commander of the eastern states, ordered simul- 
taneous attacks by several small forces at different points. 
The resulting victories, coupled with the French with- 
drawal from Mexico, reduced enemy holdings to a few 
cities. Diaz enlarged his force, which he called the First 
Division. With it, he won two important battles and re- 
captured the city of Oaxaca. Using some arms which had 
arrived from the United States, he began assembling the 
third Ejército de Oriente. Its troops were recruited and 
organized by local commanders, who reported with them 
to Diaz, near the city of Puebla. 

In the campaigns against Puebla and Mexico City, the 
army grew to 21,000 men, not including 14,000 in other 
armies which joined the siege of Mexico. Food and fodder 
were requisitioned, to be paid for later. Money was 
raised through taxes, import duties, loans, and fines or 
confiscations imposed on traitors. Arms and ammunition 
left by the French were confiscated and used in the cam- 
paigns, along with those captured from the Imperialists or 
made in arsenals at Oaxaca and Puebla. 

As commander of the Ejército de Oriente, Porfirio 
Diaz showed courage and boldness. He was scrupulously 
honest and required his subordinates to follow suit. Much 
of the administrative responsibility, as well as that of re- 
cruiting and organizing troops, was delegated by Diaz to 
others. He showed a practical understanding of psychology 
in his surprise attacks and his use of fear tactics to obtain 
his objectives. 

Diaz’ subordinates, associates, and even enemies re- 
spected him. On the other hand, he was very sensitive to 
criticism, particularly if it reflected on his personal honor. 
He tended to blame other people or outside circumstances 
for his failures. He thought very well of himself and wanted 
others, particularly foreigners, to share his opinion. 

Diaz’ relationship with Juarez had been one of respect 
and affection, but Diaz had been the junior member. It 
was difficult for him to accept this role after the war, be- 
cause of his military accomplishments. When Judrez 
showed no inclination to accept Diaz at his own evaluation, 
their relationship deteriorated. 

The later activities of Diaz, as a revolutionist and a 
dictator, were foreshadowed by the attitudes and methods 
he displayed as an army commander. 

Microfilm $4.30; Xerox $15.10. 335 pages. 
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THE ITALIAN IMMIGRANT IN URBAN 
AMERICA, 1880-1920, AS REPORTED IN 
THE CONTEMPORARY PERIODICAL PRESS. 


(L. C. Card No. Mic 60-5287) 


Salvatore Alfred Mondello, Ph.D. 
New York University, 1960 


Adviser: Professor Bayrd Still 


The reaction of the American periodical press, from 
1880 to 1920, to the Italian immigrants in urban America 
in this period is the subject of this study. At any given 
moment the quantity of periodical literature on the Italian 
newcomers was in direct proportion to the physical di- 
mensions of the influx. Consequently, since most of the 
Italian migrants in the United States arrived in the first 
two decades of the twentieth century, awareness of their 
coming as reflected in periodicals was largely confined to 
the years between 1900 and 1920. 

Magazine opinion of the Italian immigrants was gener- 
ally unfavorable. This aversion toward the Italian migra- 
tion found expression in comments on the causes of the mi- 
gration. The alleged poverty of the South Italian peasantry 
was viewed in the periodical press as a compelling reason 
for the exodus. A majority of magazine writers argued 
that the presumed misery in southern Italy was caused 
primarily by numerous agricultural problems, demographic 
pressures, and burdensome taxes. Moreover, it was gen- 
erally believed that the South Italians also emigrated to 
take advantage of economic opportunities, especially those 
resulting from the expansion of industry and urban serv- 
ices in America. The motivation of their migration was 
criticized as being primarily economic rather than political 
or idealistic. Furthermore, fears were expressed that 
their alleged backward way of life and poor working stand- 
ards, which had supposedly impelled the exodus, might be 
transplanted to the American scene. 

Most magazine writers deplored the working and living 
habits of the South Italian newcomers once they had ar- 
rived in the American city. They also argued that the 
Italians complicated the enforcement of law and order and 
threatened democratic processes. Because of proceeding 
on the assumption of the backwardness of the Italian mi- 
grants, it is not surprising that most magazine writers 
reported and popularized contemporary efforts to uplift the 
supposedly downtrodden newcomers and to remake them 
according to American standards. These efforts to aid the 
Italians, which the magazine writers reported, represented 
a forced Americanization process, Protestant proselytizing 
work, and a movement to direct the Italian immigration to 
the rural areas of the nation instead of its cities. 

In the author’s opinion, the reporting of these programs, 
although intended to facilitate the assimilation of the 
Italians, retarded their adjustment to the new environment. 
In popularizing the farming ideal, magazine writers fur- 
ther depreciated the Italians’ life and behavior in the cities, 
thus intensifying the aversion of the American reading 
public to the existence of the foreign-born city-dwellers. 
Publicity given to the forced Americanization movement 
also tended to isolate the native-born population from the 
Italian community; conditioned in part by periodical liter- 
ature which led them to view foreign customs with alarm, 
many Americans undoubtedly drew further away from the 
newcomers. Arguments for the forced Americanization 





program contributed to the deterioration of Italian family 
relationships because young Italo-Americans were taught 
to depreciate their Italian heritage. The publicity given to 
Protestant evangelism among the Italians in the cities fur- 
ther aggravated relationships between the American 
Catholic Church and the Protestant faiths. Fearful of 
Protestant proselytizers, Catholic clergymen undoubtedly 
cautioned their Italian parishioners against frequent asso- 
ciation with Protestants, thus further isolating the Italians 
from the predominantly Protestant native-born population 
of the United States. Therefore, the impressions conveyed 
in magazine articles limited the influence of Italian insti- 
tutions in the American cities. Moreover, most magazine 
writers, by popularizing racist sentiments in the second 
decade of the twentieth century, helped to effect the legis- 
lation restricting immigration from southern Europe, 
which was passed in 1917, 1921, and 1924. In summary, it 
is the author’s opinion that the impressions of the Italian 
migrants left by the majority of the writers in the peri- 
odical press, between 1880 and 1920, hindered rather than 
helped the adjustment of the Italian newcomers to the 
American scene. 

Microfilm $3.45; Xerox $12.15. 266 pages. 
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The loosely organized and only partially developed 
England of James I was unable to cope effectively with the 
problem of the eruption of piracy after the Spanish wars 
were brought to a conclusion. The economy of the land 
was unable to give employment to the seamen who needed 
little encouragement to turn to piracy to sustain life. 
James and his officials made few attempts to suppress this 
scourge which was of long-standing in English history and 
had been a concern of the rulers of the past. James re- 
voked letters of marque and called the sailors home, but 
to no avail, as many still sailed under foreign auspices 
until 1605, and thereafter the men simply became pirates. 

The attempts to suppress this menace were sporadic, 
alternating between executions for example’s sake and the 
issuance of royal pardons in the hope of enticing the re- 
maining men to return to England and a peaceful existence. 
This attitude prevailed against the advice of certain expe- 
rienced observers who advocated a more forceful gov- 
ernmental policy. The permissive, hopeful treatment 
prevailed with the result that the pirates did not heed 
authoritative admonitions, fully aware that pardons were 
ultimately obtainable if they made financial arrangements 
with those they had harmed. These compensations appear 
to have been the main end of piracy litigation. 

In this legal setting, the men apparently were tempera- 
mentally and economicaily driven to piracy; while some 
seamen were genuinely unwilling to prey on English ship- 
ping, the majority seemed willing to take their prizes 
whenever they appeared. These operations were advanced 
by the acquiescent attitude of the English maritime com- 
munity toward the pirates; the average master put up no 
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resistance and the seamen joined the corsairs with only 
token resistance, to maintain appearances. 

In the pursuit of prey, the Jacobean pirates overlooked 
no place of trade or lane of shipping. The more frequented 
waters, the littoral of England with its small, defenseless 
ships of the coasting trade and Iberia with the potentially 
rich prize from the New World were the favored hunting 
grounds, but the Mediterranean, the Barbary coast, and 
Newfoundland witnessed extensive depredations. To main- 
tain these operations, the corsairs had recourse to treland 
and Barbary for haven. Ireland was the major base of the 
period, being conveniently located for reaching many of 
the sea lanes, and it also was the habitat of people who 
were the primary market for the booty and source of sup- 
plies needed to continue operations. The admiralty offi- 
cials often engaged in this trade or else winked at the con- 
tacts of the Irish, especially those of Munster. The Thames 
was also a center of activity. The incessant movement of 
ships from the sea to London made piracy attractive and 
equally difficult to control once started. The ineffective 
measures of the government to halt piracy are nowhere 
more striking than in the river which ironically passed 
through the capital. 

The pirates of the realm came from all classes, but 
mainly from the maritime community, whose homes were 
centered in two localities: metropolitan London with its 
many opportunities and Devonshire which was unable to 
employ her seamen. Starting almost immediately in 1603, 
the activities of the pirates increased steadily, reaching a 
peak in the period 1605-1615 before starting a steady de- 
cline, for which the crown can not claim any credit. 

Microfilm $3.75; Xerox $13.05. 290 pages. 


AMERICAN WHEAT AND THE BRITISH 
MARKET, 1860-1905. 
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Morton Rothstein, Ph.D. 
Cornell University, 1960 


Exports of wheat from the United States to Great Britain 
before the mid-nineteenth century had been relatively 
small and almost entirely in the form of flour. The rapid 
increase in wheat production in the West, the growing de- 
mand in Britain, and the decline in transportation costs 
made it possible for the United States to capture about half 
of the British market by the late 1870’s. For the rest of 
the century, America was the world’s leading wheat- 
exporting nation, fending off the competition of Russia, 
India and the new wheat producing nations, and boasting of 
her position as the “granary of the world.” 

There were three distinct sources of this commodity; 
shipments from the farms of the prairie and plains regions 
east of the Rockies, from the wheat ranches of the Pacific 
Coast area, and flour exports, chiefly from the “new 
process” mills of the midwest. Each went through a period 
of rapid change during the years under study, largely in 
response to the new conditions brought about by the com- 
munications revolution. 

The wheat markets that were linked to the Atlantic and 
Gulf ports extended further into the interior with the west- 
ward movement of the grain belts until the 1880’s. This 





trade was characterized by techniques and methods which 
grew out of the elevator system, introduced at Chicago and 
other lake ports in the 1850’s. After the Civil War, mer- 
chants at the Atlantic ports adopted the system, which en- 
tailed bulk-handling, issuance of negotiable warehouse 
receipts, futures trading and other features that provided 
standardization for the product, as well as efficiency and 
economy in handling bulk grain. Indeed, most foreign ob- 
servers attributed American supremacy to the superiority 
of the elevator system. After the Civil War some British 
wheat importers established branches in the United States, 
particularly in New York. Unlike their activities in other 
countries, they did not exercise any control over the inte- 
rior trade. By the mid-1880’s, consolidation of the trade 
was under way in the internal markets, spurred by de- 
clining prices, and large grain corporations, operating on 
a national scale, came to dominate the business. A few of 
these firms also exported directly to England, handling the 
grain from field to foreign port. Profits were increasingly 
derived from various service charges rather than from 
price spreads. 

On the Pacific Coast, the trade was centered in San 
Francisco Bay until about 1890, when it shifted north to 
the Columbia plateau region. Wheat was shipped to Eng- 
land in sailing vessels around the Horn, and the voyage 
involved many risks. Transactions were almost always in 
full cargoes, and unless sold while afloat, price fluctua- 
tions were often disastrous, for there was no effective fu- 
tures market to reduce risks. The number of exporters 
was small, and several were closely connected with British 
firms. 

Flour exports, which had declined in relation to wheat 
between 1850-1880, regained a portion of their former 
prominence in the last two decades of the century. Large- 
scale production, utilizing new milling techniques which 
produced high quality flour at low cost, enabled American 
millers to satisfy the lion’s share of the British demand. 
Close relationships were established between producers 
and importers in this branch of the trade, and considerable 
attention was paid to the different demands of regions 
within the United Kingdom. American millers, who used 
this foreign outlet to dispose of surplus production, often 
did so, like many farmers, at prices below costs. 

Microfilm $5.50; Xerox $19.60. 432 pages. 


THE GOVERNMENT-INSPIRED PRESS 
DURING THE LIBERAL EMPIRE 1860-1870 
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Harold Allen Schofield, Ph.D. 
University of Minnesota, 1960 


The government-inspired press in the Liberal Empire 
was an unofficial branch of the Ministry of the Interior. 
Its editorial opinion largely determined by ministerial di- 
rectives and prefectoral surveillance, the inspired press 
generally had a four-fold duty to the Empire. It was ex- 
pected to counteract opposition criticism, to rationalize 
government defeats, to emphasize government successes 
at all times and promote the Imperial candidates during 
election years, and to prepare the way for changes in 
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policy. In return, the Imperial press received financial 
aid from the government. 

For a combination of reasons, the government -inspired 
press had had little difficulty in fulfilling its role during 
the eight year period extending from 1852 to 1860. The 
Organic Decree, which governed the French newspaper 
press, enabled the government to restrict the number of 
opposition newspapers and to limit the extent of criticism 
that appeared in the few existing opposition journals. Fur- 
thermore, the task of the inspired press was facilitated by 
the prosperity of the era and by the revival of French 
prestige in Europe. By 1860, however, the task had be- 
come considerably more difficult and the difficulty was to 
steadily increase in the remaining ten years of the Second 
Empire, After Emperor Napoleon III inaugurated the Lib- 
eral Empire, the restrictions governing the newspaper 
press were gradually relaxed. This led to an expanding 
opposition press which became more and more aggressive 
and violent in its criticism of Imperial institutions and 
policies. In addition, a series of reversals in the field of 
foreign affairs hampered the inspired press in its defense 
of the government. 

Faced with the growing criticism, the government 
began to rely increasingly on the Imperial journals to re- 
tain the public’s favor. The problem was especially severe 
in Paris where the results of the elections of 1863 indi- 
cated that the Republican party had recaptured the Parisian 
public’s sympathy. Consequently, the Ministry of the In- 
terior inaugurated a series of policies designed to aid the 
government-inspired press in its struggle to restore the 
public’s faith in the Empire; all failed and Paris remained 
under Republican control. 

Before 1868, the growth of the opposition press was 
limited primarily to Paris. The journals in the depart- 
ments were still subject to the conservative control of the 
Ministry of the Interior. It was not until a new press bill 
became law in 1868 that the opposition press of the depart- 
ments was able to expand enough to endanger the govern- 
ment’s supremacy outside Paris. 

In the end, the government found itself entrapped in a 
position from which it could not emerge. Because of the 
disasters in foreign affairs, the Empire attempted to sat- 
isfy its citizens by a series of reforms. In regards to the 
press, the reforms slowly enlarged the amount of freedom 
of expression allowed the journalists. Far from being 
satisfied, the opposition only used the additional freedoms 
to expand its criticism of the government. To counteract 
the criticism, the Empire was forced to constantly increase 
its expenditures in support of the Imperial press. Although 
the margin of Imperial supremacy had greatly diminished 
by 1870, the heavily subsidized press in the departments 
was still dominant, while the opposition press enjoyed an 
unquestioned supremacy in Paris at the Empire’s end. 

Microfilm $2.90; Xerox $10.15. 224 pages. 
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This thesis attempts to re-examine, through a family 


‘biography, the formative years of colonial South Carolina, 


from the first settlement in 1670 to the late 1730’s, when 
the colony’s political, economic, and social institutions 
were beginning to assume definite and enduring forms. 
The biographical approach was used because it afforded 
an opportunity to study a fairly long period of time from a 
unified point of view, an important consideration for the 
study of a colony whose early history was not dominated by 
any single issue. With this object in mind, the Bull family 
was selected because it was the only South Carolina family 
politically active throughout the colonial period and be- 
cause its members were intimately associated with such 
recurrent problems as the Indian trade and the land 
system. 

The first three chapters trace the career of Stephen 
Bull (1635-1706), a Warwickshire lawyer who immigrated 
in 1670. He was primarily an Indian trader and as such 
participated in the expansion of the colony’s trade far into 
the interior of the continent. He was also a planter and 
may have been one of the first Carolinians to grow rice 
successfully. As a proprietary officeholder and member 
of the council, Bull was involved in the early formation of 
two political factions, one which favored the proprietors 
and centered around a group of dissenters from England 
and an anti-proprietary faction--known as the “Goose 
Creek men”--which was made up almost entirely of 
Anglicans from Barbados. After 1700, however, the pro- 
prietors shifted their support to the Anglicans, and an act 
of establishment was passed. Stephen Bull, although an 
Anglican himself, followed the dissenter leadership until 
his political retirement in 1703. His most important office 
under the proprietors was that of surveyor general from 
1685 to 1690, when he was responsible for putting an un- 
popular land system into operation. 

The fourth and fifth chapters cover the activities of 
William Bull Sr. (1683-1755) during the remainder of the 
proprietary period, Like his father, he supported the dis- 
senter party in its losing fight against establishment of the 
Church of England, but he also served on the vestry in his 
own parish. As an assembly member, 1705-1708, he as- 
sisted Thomas Nairne in securing the enactment of a re- 
form program for the Indian trade. When their reforms 
failed and the disastrous Yamassee War began, Bull re- 
turned to the assembly in 1716 and then became a member 
of the council in 1719. As a councillor, he supported the 
proprietors and opposed the rebellion of 1719 that over- 
threw their government. The period of crisis leading up 
to the rebellion, especially the issuance of bills of credit 
to finance Indian wars, caused the breakdown of the old 
political alignments and their replacement by the familiar 
pattern of planter versus merchant, with an important 
merchant group favoring proprietary government. 

The sixth and seventh chapters describe William Bull’s 
rise to prominence under the royal government. Asa 
member of the royal council, he had a minor part in the 
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paper money troubles of the 1720’s. As a councillor and 
commissioner of the Indian trade, he was one of the 
leaders in the attempt to rebuild the colony’s frontier de- 
fenses, and when Georgia was founded in 1733, he gave 
valuable assistance to Oglethorpe and his settlers. South 
Carolina experienced a land boom in the 1720’s and 1730’s, 
and Bull became a land speculator, but without very much 
success. The last chapter describes briefly Bull’s admin- 
istration as acting governor from 1737 to 1743 and the 
emergence of William Bull Jr. (1710-1791) as a promising 
political leader. 

Microfilm $5.30; Xerox $18.70. 413 pages. 


VIRGINIA DURING RECONSTRUCTION, 
1865-1870 — A POLITICAL, ECONOMIC 
AND SOCIAL STUDY. 
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James Douglas Smith, Ph.D. 
University of Virginia, 1960 


Virginia during her Reconstruction period, 1865-1870, 
is a study in moderation. While there was manifested in 
Virginia nearly every force or development that charac- 
terized Reconstruction in the other Southern States, never- 
theless, the element of sensationalism was noticeably 
lacking. In Virginia, at least, the Reconstruction years 
were not the tumultuous time that is popularly imagined. 
This is not to say that the period was entirely subdued, or 
that there were not grave problems which followed in the 
wake of war and which needed solution. This would be an 
equally false picture. This study has attempted to indicate 
that disrupted though the times were, and abnormal though 
life was in many respects, there was a certain order, a 
certain stability, a certain reasonableness which charac- 
terized Virginian life and which belies any attempt to make 
it seem what it was not. 

Political affairs in Virginia followed a similar course 
to the South in general up to a point. At a War’s conclu- 
sion, the Federal government recognized Francis H. Pier- 
pont and his “Restored Government of Virginia” as the 
legal state government in Virginia. Virginians gave 
grudging support to Pierpont owing to his general moder- 
ation. Conservatives controlled the legislature and en- 
acted a fairly lenient “Black Code.” A Republican party 
rapidly took form within the State and a contest developed 
between the radical and moderate wings for Negro support. 
The Radical wing won control of the Republican party and 
also dominated the State Constitutional Convention of 
1867-1868. The constitution produced by this convention 
was democratic in spirit and moderate in tone except for 
the disfranchisement and “test oath” clauses. These harsh 
terms would have proscribed thousands of whites and in- 
sured a Radical-Negro political controi. These two 
clauses were the basic cause of Virginia’s delay in read- 
mittance to the Union. Fortuitous circumstances - General 
John Schofield’s refusal to submit the constitution to a vote, 
President Grant’s moderation, a split in the Virginia Re- 
publican party, the rallying of Virginia conservatives be- 
hind Gilbert C. Walker - all contributed to the election of 
Walker as governor in July, 1869, and the ratification of 
the constitution with the harsh clauses excluded. Conserv- 





ative control was reestablished in Virginia and the State 
never underwent a period of Radical-Negro rule. 

Virginia’s economic impoverishment after the War was 
staggering in its total impact. Not only was Virginia’s 
economic loss greater probably than in any other Southern 
state, but also her recovery was slower. Agricultural in- 
come declined steadily in the period 1865-1870 and agri- 
culture showed only slight signs of recovery by 1870. 
Recovery was probably greater in manufacturing, and 
Virginia still led the South in 1870. But all of the other 
Southern states showed manufacturing gains by 1870 over 
1860, while Virginia had not recovered her 1860 production 
value. Virginia railroads, however, recovered rapidly. 
Repair, rebuilding, and consolidation were the railroad 
themes and little new mileage was added to the rail net- 
work, 

The majority of Virginia’s children were receiving no 
formal education in the period owing to the lack of adequate 
free public schools and the high cost of private education. 
With this reservation, the caliber and accomplishments of 
Virginia’s schools were high. Virginia’s colleges were 
vigorous; broadened their curricula; and attracted in- 
creased numbers of students. Virginia’s churches re- 
paired the War’s damage; grappled with problems of or- 
ganization; and were gripped in a strong revivalistic spirit. 

Relations between whites and Negroes were remarkedly 
calm. The Ku Klux Klan was not important in Virginia. 
The work of the Freedmen’s Bureau and the efforts of 
northern philanthropy aided Virginia’s Negroes, but too 
often the achievement was vitiated by the spirit and manner 
with which the activity was undertaken. Virginians carried 
on a fairly normal social life in the face of Reconstruction 
vicissitudes. 

Microfilm $6.30; Xerox $22.30. 494 pages. 
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The bonus march of 1932 rose as a protest against the 
hardships of the depression. It started on the West Coast, 
spread across the country, and flooded Washington with 
groups of destitute men begging Congress for help. 

In the House of Representatives the appeals of the vet- 
erans met with success, but in the middle of June the 
Senate rejected the bonus bill. During the next month the 
veterans continued their struggle. Individually and as dele- 
gations they appeared on Capitol Hill to lobby for a reex- 
amination of their proposal. Their efforts were unavailing, 
and Congress adjourned on July 16. 

Although Congress’s departure from Washington ended 
any chance of bonus legislation, the men stayed on to be- 
come an acute embarrassment to the Hoover Administra- 
tion. Official appeals that they leave met with little re- 
sponse. Offers of the government to pay for the veterans’s 
transportation home were more successful. But still more 
than 5,000 bonus marchers remained in the capital. 

Finally the government attempted to recover possession 
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of Federal property used by the bonus marchers. On 

July 28 Metropolitan police joined Treasury Department 
agents in an effort to clear some half-demolished build- 
ings near the Capitol on Pennsylvania Avenue. Rioting oc- 
curred, and two men were shot. Crowds gathered, and in 
alarm the Commissioners of the District of Columbia ap- 
pealed to President Hoover for armed assistance. On the 
President’s orders, Army troops poured down from Fort 
Myer, Virginia, crossed the Potomac River, and hastened 
into the city. 

In a short but decisive campaign the soldiers drove the 
bonus marchers from the central districts of the city to- 
ward the main veteran camp at Anacostia. General Douglas 
MacArthur, contrary to the President’s wishes, continued 
the operation. Shortly before midnight troops swept into 
the main camp of the bonus marchers. Fires broke out, 
and from the holocaust of smoke and flame the veterans 
and their dependents fled into the darkness. 

The military operation was brilliantly executed, and the 
President’s vigorous action against the bonus marchers 
met with generally favorable press comment. Yet the 
Army’s use of bayonets and tanks to drive out poverty 
stricken people increased the anxiety in the country. 

In Johnstown, Pennsylvania, an angry mayor read of the 
affair, and impulsively invited the marchers to use his city 
as a refuge. Thousands came, but resources to care for 
them were inadequate. After staying a few days, the bonus 
marchers were forced to leave. The men attempted un- 
successfully to establish camps in different areas of the 
country, but when this proved futile, they dispersed. The 
mass -of the unemployed reabsorbed them into its ranks. 

On the positive side, the bonus march taught the 
Roosevelt Administration how to cope with a similar move- 
ment occurring in 1933. It woke many people to the dan- 
gers of special lobbying and mass protests. But above all 
it dramatized the serious economic calamity which had 
befallen the country. The bonus march gave urgency to the 
needs of the time and helped inspire the imaginative pro- 
gram and bold leadership of the Roosevelt Administration 
in an attempt to fulfill those needs. 

The bonus march also had negative aspects. It re- 
vealed the timidity and inadequacies of the Hoover Admin- 
istration in combatting unemployment; it dramatized the 
failure of reluctant Presidential leadership in managing 
the bonus marchers; and it revealed a lack of effective 
leadership among the unemployed veterans. But perhaps 
most tragically, it showed ignorance, ineptness, fear, and 
shaken self-confidence among the bonus marchers, which 
prevented them from creating a realistic program to alle- 
viate their distress. The bonus marchers were basically 
conservative, their leadership timid and unimaginative, 
their program sterile, and their actions ineffectual. Mis- 
understood and feared at the White House, it is little 
wonder that the movement failed. 

Microfilm $4.40; Xerox $15.55. 341 pages. 





SAMUEL GOMPERS AND THE 
PAN-AMERICAN FEDERATION OF LABOR 


(L. C. Card No. Mic 60-4623) 


Sinclair Snow, Ph.D. 
University of Virginia, 1960 


Samuel Gompers first became acquainted with Latin- 
American labor problems when he was employed as a 
cigar maker along with a group of Mexicans in New York 
during the 1880’s. Before and during the Mexican Revolu- 
tion of 1910 he gave counsel and aid to the opponents of 
Mexican President Porfirio Diaz. Following the defeat of 
Diaz, Gompers supported Constitutionalist General 
Venustiano Carranza. President Woodrow Wilson had 
been influenced by Gompers when he accorded recognition 
to Carranza in 1915. The following year the American 
Federation of Labor as represented by Gompers and the 
Mexican labor movement as represented by Luis N. Morones 
and Salvador Alvarez made a pact designed to bring United 
States and Mexican labor closer together. This pact led 
to a Pan-American labor conference at Laredo, Texas, in 
November 1918. The Pan-American Federation of Labor 
was organized at this conference. The avowed purpose of 
this organization was to promote the welfare of the 
peoples of the Pan-American countries in general and that 
of the workers in particular. The leaders in the forma- 
tion of the Pan-American Federation of labor were: 
Samuel Gompers of the American Federation of Labor; 
Santiago Iglesias Pantin of Puerto Rico, who was the out- 
standing socialist and labor leader in his country; John 
Murray, a leading California socialist who had been active 
in the Mexican revolutionary movement for a number of 
years; and Luis N. Morones, the leader of the newly- 
organized Confederacidn Regional Obrera Mexicana. 

The Pan-American Federation of Labor was active for 
approximately twelve years. Following the Laredo Con- 
ference, which was later considered the first congress, 
four more congresses were held. At these congresses a 
multitude of problems relating to human welfare were 
discussed and appropriate action taken. The death of 
John Murray in 1919 followed by that of Gompers in 1924 
were no doubt detrimental to the organization, although the 
best-attended congress--and the last one--was held three 
years after the death of Gompers. 

Most of the activities of the Pan-American Federation 
of Labor were concerned with Mexico. Among other things, 
it promoted the recognition of Alvaro Obregon as president 
of Mexico following the murder of Carranza; it gave full 
support to the candidacy of Plutarco Elias Calles for 
president of Mexico in 1924; and in the revolt led by 
Adolfo de la Huerta in late 1923, the organization gave 
noteworthy support to President Obregon. 

The activities of the Pan-American Federation of 
Labor in relation to countries other than Mexico included 
participation in the Nicaraguan election of 1924 which re- 
sulted in the establishment of a pro-labor government; an 
investigation into conditions in the Dominican Republic 
under United States occupation; and a number of moves to 
call the attention of the world to the dictatorship of Juan 
Vicente Gomez in Venezuela. 

Following the fifth congress in 1927, the Pan-American 
Federation of Labor began to decline. This was due toa 
number of causes, including dissension within the Con- 
federacioén Regional Obrera Mexicana, the split in the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





HISTORY 2265 





American Federation of Labor, the Great Depression, and 
the increased attraction of radicalism for workers in all 
of the countries of the Western Hemisphere. Less interest 
in the Pan-American Federation was shown with each year 
that passed after 1930. In 1939 Iglesias began a tour of 
Latin America with the object of rebuilding the organiza- 
tion. He was taken ill in Mexico and returned to the United 
States to die. The Pan-American Federation of Labor died 
with him. Microfilm $3.20; Xerox $11.05. 245 pages. 


THE KNOW NOTHING PARTY IN 
NEW ORLEANS: A REAPPRAISAL. 


(L. C. Card No. Mic 60-6484) 


Leon Cyprian Soulé, Ph.D. 
Tulane University, 1960 


Chairman: Charles P. Roland 


The Know Nothing, or American, Party was essentially 
a bridge by which southern Whigs crossed into Democratic 
ranks, and northern Whigs into Republican. By 1856 this 
transition was almost complete, and the American Party 
generally disappeared from the scene. In New Orleans, 
however, it was the dominant force until the invasion of the 
city by Union forces in April, 1862. 

The success of the Know Nothing Party in New Orleans 
was the result of circumstances, not of political issues. 
Animosity between Americans and Creoles caused the city 
to be split in 1836 into three virtually autonomous munici- 
palities. During the period of separation the two groups 
settled many of their differences, but in 1852 consolidation 


raised a question which had lain dormant during separation: 


who would control municipal politics? In 1836 the Creoles 
were the dominant political force in the city, but by 1852 
the Americans were outstripping them in numbers. Mem- 
bers of the “ancient population,” whose life spanned both 
dates, were aware of the threat to their supremacy. 

At the time of these developments in the municipal or- 
ganization of New Orleans international forces were at 
work which would affect the city. The potato famine in 
Ireland and the revolutions in Europe drove thousands of 
immigrants to the United States. By 1850 New Orleans 
was receiving thousands of Irish and German immigrants 
annually. Most of them joined the Democratic Party--the 
party of stronger appeal for the common man. They could 
easily hold the balance of political power. 

Recognizing in the immigrants a powerful ally against 
the Americans, the Creoles shifted into the Democratic 
Party; in 1853 the Democratic coalition of Creoles and 
immigrants captured control of city politics. Outnumbered 
in New Orleans and weakened by the general collapse of 
the Whig Party, the Americans were at first powerless be- 
fore the Creoles and their immigrant supporters. In des- 
peration the Americans turned to the Know Nothing Party. 
The coincidence of the arrival of the immigrants, the dis- 
integration of the Whigs, and the climax of the consolida- 
tion struggle enabled the Know Nothing Party to strike deep 
roots in New Orleans where it became much more than the 
ephemeral organization it was in other parts of the 
country. Here it was more than a temporary outburst of 
indignation against immigrants and Catholics; it provided 





an outlet for traditional American opposition to the Creoles. 
New Orleans Know Nothings never went over to the Demo- 
cratic Party because it represented the coalition which the 
Americans bitterly opposed. 

Throughout its history in New Orleans the strategy of 
the Know Nothing Party was based on expediency, not on 
principles. Once in power, it welcomed anyone who wished 
to join. The national anti-immigrant and anti-Catholic 
planks meant little in the city after 1856. The ability of 
the Know Nothing Party to adapt itself to circumstances 
was epitomized in the changes it underwent after the crisis 
posed by the Creole-immigrant coalition passed. The 
regular American Party saw a chance to strengthen itself 
by appealing to a segment of the population throughout the 
city which could bolster its prospects through sheer weight 
of numbers. Accordingly, the party shifted its emphasis 
to a program that would attract labor. The strategy 
worked, and the flexibility which allowed the Know Noth- 
ings to turn their attention to a popular platform enabled 
them to maintain their identity even when the stress of 
war had eclipsed all other party lines in New Orleans. 

Microfilm $2.75; Xerox $8.40. 182 pages. 


STRESEMANN AND THE POLITICS OF 
THE WEIMAR REPUBLIC 


(L. C. Card No. Mic 60-5066) 


Henry Ashby Turner, Ph.D. 
Princeton University, 1960 


After the revolution of 1918 Stresemann formed the 
German People’s Party (DVP), which consisted initially of 
those National Liberals who, like himself, had refused to 
join the new Democratic Party. In 1919 he led the DVP in 
rejecting the Weimar constitution because of his prefer- 
ence for constitutional monarchy. Early in 1920 he de- 
cided that a policy of negative opposition would only give 
the left complete control over the state. He therefore 
brought the DVP to agree to work with the Social Demo- 
crats in the hope of gaining a voice in the government for 
the party. But as his acceptance of the apparent success 
of the Kapp Putsch of March, 1920, demonstrated, he was 
still not reconciled to the new system. 

During the period 1920-23 he came, through a gradual 
revision of his attitude, to accept-the republic. The leftist 
uprising set off by the Kapp Putsch led him to conclude that 
illegal rightist attacks on the new state would only 
strengthen the left. The Socialist-free Fehrenbach cabinet 
of 1920-21, in which his party participated, convinced him 
that the new system could be used for conservative pur- 
poses. He also decided that the republic was preferable to 
the alternatives of a fascist or communist dictatorship. 

By the time he was called to the chancellorship in August, 
1923, he was already a “republican by necessity.” He re- 
mained a professed monarchist until 1927, when he decided 
that the dispute over the form of government was an un- 
necessary handicap to the restoration of domestic unity. 
But he never openly proclaimed himself a republican be- 
cause of the monarchist sentiments of most of the DVP’s 
followers. 

His reconciliation to the republic was not understood by 
much of the DVP, which had been formed to oppose the new 
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system and the Socialists. This was especially true of the 
right wing, which included the spokesmen of heavy industry 
and agriculture. During his chancellorship this group ob- 
jected to his cooperation with the Social Democrats ina 
Great Coalition and staged an unsuccessful revolt. During 
early 1924 they revolted again but were completely de- 
feated. Stresemann, however, failed to purge those who 
rejected his view that the DVP should be a middle party, 
willing to work with either the right or the left. Also, after 
1924 he banked his political hopes increasingly on foreign 
policy, believing that his diplomatic achievements would 
eventually bring the DVP success at the polls. Conse- 
quently, he neglected the internal affairs of the party and 
the right wing was able to recover from its setback of 
1924. By 1929 it had become so strong that he decided it 
would be useless to try to continue with the DVP. During 
the summer of 1929 he was laying plans for a new party 
that would be based on a merger of the DVP and the Demo- 
cratic Party, a move he had hitherto consistently rejected. 
But these plans were interrupted by his sudden death in 
October, 1929. After his death the DVP moved steadily to 
the right, playing an important role in the collapse of par- 
liamentary government in 1930, and eventually accepting 
the Nazi dictatorship. 

In his career in the politics of the Weimar republic 
Stresemann showed himself to be essentially a pragmatic 
politician. His goals were those of most conservative 
Germans; the restoration of Germany’s power and pros- 
perity and the preservation of as much of the old social, 
political, and economic order as was possible under the 
new circumstances, At first he felt the republic could not 
provide the means to achieve these goals. But once he be- 
came convinced it could, he gave it his full support. Al- 
though he contributed much to the stabilization of the new 
regime, he failed during the latter part of his career to 
put his enormous prestige to effective use in its domestic 
politics, or even within his own party. Asa result, his 
own reconciliation to the republic had no lasting effect on 
Germany’s political life. 

Microfilm $3.30; Xerox $11.50. 254 pages. 


PROPOSALS FOR A COLUMBIA VALLEY 
AUTHORITY: A HISTORY 
OF POLITICAL CONTROVERSY. 


(L. C. Card No. Mic 60-5408) 


Herman Carl Voeltz, Ph.D. 
University of Oregon, 1960 


Adviser: Earl Pomeroy 


The valley authority was an experiment in federal 
river -basin planning and development. It drew tremendous 
praise from its adherents. Opponents insisted that the 
price paid in both money and federal domination was too 
high. This remained a hotly disputed issue, not only in 
regard to the TVA, but also in all proposals for additional 
valley authorities. 

This study presents the political history and fortunes 
of the several attempts to establish a valley authority, or 
CVA, in the Pacific Northwest. After Congress established 
the model, the TVA, still the only existing valley authority, 





President Roosevelt tried to apply the new idea of the 
valley authority throughout the country. Thereafter there 
were several attempts to establish a valley authority in 
the Columbia Valley, first the Pope bill of 1935 and then a 
series of power and power authority bills. After the 
Second World War, Senator Mitchell introduced two com- 
prehensive authority bills, and in 1949 President Truman 
made the final and most vigorous effort to establish a CVA, 
but both failed. 

The forces favoring a valley authority were unable to 
gain the support of the majority of the people. They were 
unable to compete successfully with the powerful and well- 
organized forces working and campaigning against the 
valley authority. Conservatives repeatedly contended that 
a valley authority would destroy local government and free 
enterprise. It would establish a super-state that would 
undo much already accomplished through existing agencies. 
Since outside of the Tennessee Valley these agencies had 
developed most water resources, the argument that a CVA 
would do a better job in the future, or would have done a 
better job in the past, was not a compelling one for many 
people. Advocates of a valley authority urged that power 
facilities should develop within the framework of complete 
river-basin planning. But they often found their position 
a difficult one to maintain. Thus a program like the Army- 
Bureau plan would have merit as a power or irrigation 
producer. To oppose such a plan and hold fast for a valley 
authority might well jeopardize the lesser development 
program also. Bonneville and Grand Coulee Dams early 
gave the Pacific Northwest some of the same benefits as 
the TVA gave the Tennessee Valley. Unlike the dams of 
the Tennessee Valley, the Pacific Northwest dams were 
built first, and the idea of a coordinated development under 
a CVA came later. By this time there was more of a 
movement against a CVA than there was a movement for 
a CVA. 

This study attempts to analyze and evaluate the cir- 
cumstances under which each CVA bill appeared and the 
forces that supported and opposed each bill. An attempt is 
made to penetrate behind the usually stated motives and 
phraseology, which one finds often to be the mere shadows 
of the real motives impelling both the proponents and op- 
ponents of the bills. Emotionalism, often deliberately 
created, tended to make an examination of any individual 
bill upon its merits extremely difficult. The very letters, 
CVA, became an emotionally charged symbol that certain 
individuals and groups supported or opposed without any 
attempt at study or examination. This study evaluates the 
methods used by the various interested groups and organi- 
zations to create particular images of the CVA in the mind 
of the public. 

Microfilm $3.65; Xerox $12.85. 282 pages. 
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FOR THE GREATER GLORY 
OF THE UNION: THE LAST YEARS 
OF ROBERT J. WALKER (1861-1869). 


(L. C. Card No. Mic 60-5301) 


Meyer S. Wolpow, Ph.D. 
New York University, 1960 


Adviser: Ralph B. Flanders 


Robert J. Walker’s greatest achievements and fame oc- 
curred between 1836 and 1849. For nine years he was an 
outstanding member of the United States Senate, from 
Mississippi. Then he served with distinction as Polk’s 
secretary of the treasury. During the 1850’s, he was 
seldom in the public eye. The notable exception was his 
governorship of Kansas territory, in 1857. However, with 
the outbreak of the Civil War, he resumed his active role 
in American politics. Although he remained a private 
citizen almost all the time, his interest in national affairs 
continued until his death, in 1869. 

Walker was an extreme nationalist throughout his life. 
Therefore, when the Union was threatened by the Confed- 
eracy, every fibre of his being was devoted to its preser- 
vation. He was something of an unofficial adviser to mem- 
bers of Lincoln’s administration. But, his most powerful 
weapon was his able pen. He helped to found the Conti- 
nental Monthly, a magazine devoted to prepare public 
opinion for acceptance of emancipation. Walker wrote 
many articles on that subject. He also contributed signifi- 
cant essays on financial matters. His efforts exerted a 
wide influence. 

In 1863, Chase sent him to Europe on a financial mis- 
sion. He remained abroad for eighteen months. His suc- 








cess in this endeavor was a definite factor in Union victory. 


He spent most of his time in London where he prepared 
and published a number of highly effective propaganda 
pamphlets. His initial efforts were designed to implicate 
Jefferson Davis with the repudiation of state debts in Mis- 
sissippi and Arkansas. The collapse of Confederate credit 
was due in part to his activity. His later essays empha- 
sized the soundness of Union finances and the great poten- 
tialities of American natural resources. He travelled 
throughout Europe to personally acquaint statesmen and 
bankers of these facts. He was largely instrumental in the 
sale of many millions of dollars of United States bonds. 

Walker’s later accomplishments were less substantial. 
He had always been a vociferous advocate of expansion. He 
now resumed his emphasis that an extension of our borders 
would enhance our power and prestige. As counsel for the 
Russian government, Walker aided the passage of the 
Alaska appropriation bill. He also favored the acquisition 
of the Danish West Indies, Greenland, Iceland, Nova Scotia, 
Canada, and many other territories. His most statesman- 
like effort, during this period, was his strong support of 
President Johnson’s unsuccessful effort to prevent Con- 
gressional reconstruction. He was also concerned about 
the postwar state of national finances. His last years 
were marked by waning health and increasing debts. He 
died a poor and largely forgotten man. 

Walker exhibited a consistency, throughout his career, 
which was almost unique in American politics of his day. 
During more than thirty years of public life, while his 
country was undergoing tremendous upheaval, he remained 
true to his principles. His concern for the nation’s greater 





glory has already been mentioned. He favored internal 
improvements, believed in the efficacy of education, and 
fostered progress in every sphere. Few men, if any, had 
a greater catholicity of interest or possessed a more en- 
cyclopedic knowledge. This was made possible by a seem- 
ingly unlimited reservoir of energy which gave him a 
tremendous capacity for work. He possessed an out- 
standing ability to speak, to write, to reason, and to influ- 
ence. But, he was sometimes guilty of exaggeration, dis- 
tortion, and deceit. He had a constant desire for power, 
for position, and for recognition. While scrupulously 
honest, his financial associations were justly subject to 
criticism. These negative characteristics partially ex- 
plain why he never became a statesman of first rank. 
Nevertheless, he merits greater consideration than his- 
torians have thus far given him. 

Microfilm $3.10; Xerox $10.80. 239 pages. 


RACE RELATIONS IN VIRGINIA, 1870-1902. 
(L. C. Card No. Mic 60-4627) 


Charles Eldridge Wynes, Ph.D. 
University of Virginia, 1960 


In 1870, Virginia was restored to the Union firmly in 
the hands of a coalition of moderate white Republicans and 
Conservatives, the latter consisting of former Whigs and 
Democrats. Negroes and white radicals in the legislature 
were a distinct minority from the beginning. 

From 1870 through 1878, the Conservatives steadily 
increased their majority and followed a policy of reaction 
and retrenchment. And after 1873, when it first appeared 
safe to do so, they also dedicated themselves to the triumph 
of white supremacy. Pledged to full payment of the state’s 
prewar indebtedness, largely at the expense of the new 
public school system, by 1879, the state was in economic 
despair. Revolution followed. A new party emerged, 
pledged to “readjust” [i.e. scale down] the public debt and 
to preserve the public school system. Calling themselves 
Readjusters, they were ably, if autocratically, led by Gen- 
eral William Mahone, and counted among their followers 
realistic and progressive whites from both major parties, 
along with most of the Negroes. During the next four 
years, the debt was scaled down, the public school system 
rejuvenated, a Negro college built, other solely needed 
social reforms and tax reforms instituted, and the Negro 
accorded the greatest measure of justice that had yet been 
his lot. But at no time was there Negro rule, as the Con- 
servatives -- soon to resume calling themselves Demo- 
crats -- charged; and at no time was the Negro appointed 
to other than minor, and usually unimportant, offices. 

In 1883, the Readjusters were defeated and the Demo- 
crats returned to power. Readjuster defeat was caused by 
a number of factors, both within and without the Readjuster 
party. But perhaps foremost among these factors was 
success by the Democratic party, and the state press which 
it largely controlled, in convincing the mass of white Vir- 
ginians that Mahone rule and Negro rule were synonymous. 

The remainder of the century was devoted to reaction 
and retrenchment and to the triumph of white supremacy. 
By 1900, the Negro had in practice been disfranchised by 
the working of the election laws of 1884 and 1894, which 
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were frankly admitted to be “white men’s laws.” In 1900, 
it was decided to follow the example of Mississippi and 
disfranchise the Negro by constitutional revision. The 
Constitutional Convention of 1901-1902, by resort to written 
application for voter registration, the understanding clause, 
and the poll tax, successfully assured the perpetuation of 
white supremacy and set Negro progress back by more 
than a quarter of a century. 

It was also at the turn of the century that the Jim Crow 
segregation statutes first appeared. Prior to that date, the 
Negro had made remarkable strides in gaining his civil 
rights in general society. By 1900, the Negro had gained 
increasing acceptance of his right to ride the railroads 
without resort to segregation till, on perhaps a majority of 
the lines, he sat where he pleased. In other social areas 
his gains had not been so significant, for there the whites 
had displayed remarkable unanimity in their determination 
to keep the Negro in what was termed his place. 

Prejudice and unequal treatment the Negro also met in 
the matter of separate and very unequal public schools. 





Neither ‘could he expect impartial administration of justice 
in the courts of the state. 

The Readjuster era (1879-1883) represented the high 
tide of political, social, and economic liberalism in the 
period of this study, not only for the Negro, but for the en- 
tire state. Reaction led to the Readjuster period, and es- 
pecially where the Negro was concerned, reaction followed 
it. And after 1900, the Negro’s position in Virginia society 
was, for the first time, defined by law. 

In final summary, Virginia never knew a period of 
Negro rule except in a few local areas; segregation as a 
universal practice and backed by law, did not come about 
till after 1900; the cause of racial amity was almost con- 
stantly impeded and finally set back by Democratic poli- 
ticians of social standing and the largely Democratic 
press of the state; the white man was always reluctant, and 
and generally determined, not to accept the Negro as an 
equal, but not nearly so reluctant nor so determined as is 
generally supposed. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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PERSONALITY CORRELATES OF 
UNDERGRADUATES SELECTING HOME 
ECONOMICS AS AN AREA OF 
SPECIALIZATION IN COLLEGE 


(L. C. Card No. Mic 60-4674) 


Nell Pauline Logan, Ed.D. 
The University of Tennessee, 1960 


Major Professor: Druzilla Kent 


The purposes of this exploratory study were to identify 
some of the factors (real or latent) which may have a 
bearing upon the reasons why students do or do not choose 
home economics as an area of specialization in college, 
and to identify personality characteristics of individuals 
which tend to be dominant in a selected group who have 
selected home economics as an area of specialization in 
college. 

It was hypothesized that there would be no significant 
difference in the personality structure of students who se- 
lect home economics as an area of specialization in college 
and those who select other areas of specialization. 


Scope of the Study 


The study was limited to forty-eight white female stu- 
dents enrolled in the University of Tennessee, 1959-60. 
Four areas of specialization were chosen--home eco- 
nomics, liberal arts, business administration, and nursing. 
Sophomores and seniors (eight groups in all) participated 
in the study. Selection of students was limited to those who 
rated in the upper 10 per cent of their class scholastically. 
Only single students between the ages of seventeen and 
twenty-four were included. 

Two diagnostic instruments were used for securing the 





data. The major instrument was comprised of a series of 
five cartoons from the Blacky Pictures, a projective test 
designed to get at the underlying factors of personality 
structure. The selection of cartoons used in this study 
was made on the basis of the findings from a pilot study 
conducted at the University of Tennessee during the 
summer term, 1959. The second instrument was the Tra- 
ditional Family Ideology Scale. This scale was designed 
to identify one’s ideological orientations regarding family 
structure and functioning. 

An analysis of the data from the Blacky Pictures re- 
vealed that the home economics subjects showed less dis- 
turbance on the personality dimensions as measured by the 
Blacky Pictures than did the other three areas who par- 
ticipated in the study. Furthermore, the difference be- 
tween the neutral responses of the home economics sub- 
jects and the nursing subjects on the total number of 
neutral responses indicated that the two groups differ. The 
difference was found to be significant at the 1 per cent 
level of confidence. Statistically significant differences 
between these two groups of subjects were also found on 
two of the personality dimensions. The difference between 
the neutral responses on Oral Eroticism was found to be 
significant at the 10 per cent level of confidence. The a.f- 
ference between the neutral responses on Identification 
Process was found to be significant at the 5 per cent level 
of confidence. 

An analysis of the data from the Traditional Family 
Ideology Scale revealed a number of statistically signifi- 
cant differences between the names of the obtained scores. 
The differences were between: (1) the mean subscores of 
the home economics subjects and the liberal arts subjects 
(sophomores and seniors combined) on two variables, Au- 
thoritarian Submission and Extreme Emphasis on Disci- 
pline; (2) the mean subscores of the home economics 
sophomore subjects and the liberal arts sophomore subjects 
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on the personality variable, Extreme Emphasis on Disci- 
pline; (3) the mean subscores of the home economics 
senior subjects and the liberal arts senior subjects on the 
variable, Authoritarian Submission; (4) the mean sub- 
scores of the home economics sophomore subjects and the 
business administration sophomore subjects on the variable, 
Moralistic Rejection of Impulse Life; (5) the mean sub- 
scores of the home economics seniors and the business 
administration senior subjects on the personality variable, 
Exaggerated Masculinity and Femininity; (6) the mean 
subscores of the home economics subjects and the nursing 
subjects on the personality variable, Conventionalism; 

(7) the means of the total score of the home economics 
sophomore subjects and the nursing sophomore subjects; 
and (8) the mean subscores of the home economics sopho- 
more subjects and the nursing sophomore subjects on the 
personality variable, Conventionalism. 


Conclusions 


The major significance of this study lies in the attempt 
to identify personality characteristics which tend to be 
dominant in a selected group who have selected home eco- 
nomics as an area of specialization in college. The fol- 
lowing conclusions suggested by the data of this exploratory 
investigation seemed justified; 

Home economics subjects tended: 





(1) To be less dependent upon other people 

(2) To give evidence of creative potentialities 

(3) To be less conventional in their approach to life 

(4) To hold a positive self-concept 

(5) To place emphasis on self-discipline 

(6) To reveal evidence of positive parental identification 


The preceding conclusions delineated from the analysis 
of the data of this exploratory study support the rejection 
of the hypothesis as tested by these two diagnostic instru- 
ments. Microfilm $2.75; Xerox $7.20. 155 pages. 


MATERNAL EMPLOYMENT IN RELATION 
TO FAMILY LIFE 


(L. C. Card No. Mic 60-5504) 


Kathryn Summers Powell, Ph.D. 
The Florida State University, 1960 


This study is concerned with the relationship of maternal 
employment to selected family characteristics at different 
stages of the family life cycle defined as: (a) preschool 
age when the oldest child was under six, (b) elementary- 
school age when the oldest child was in grades 2-6, and 
(c) adolescence when the oldest child was over 12. The 
relationships with maternal employment investigated were 
(a) the child’s emotional adjustment at different periods 
throughout childhood, as measured by the CAT and TAT, 

(b) the mother’s attitudes toward child rearing, as meas- 
ured by General Home Standards subscale from Child Guid- 
ance Survey (Wiley, 1955), (c) the mother’s perception of 
her martial adjustment, as measured by the Marital Ad- 
justment Test by Locke and Wallace (1959), (d) the moth- 
er’s rejection of the homemaking role, as measured by 
Rejection of the Homemaking Role subscale from the Parent 





Attitude Research Instrument (Schaefer and Bell, 1958), 
and (e) performance of household tasks by members of the 
household. 

The subjects were 130 white, American born mothers 
of intact, urban, middle-class families, residents of Talla- 
hassee, Florida, with children who were or had been en- 
rolled in either one of the laboratory schools at the Florida 
State University, or in a private nursery school and kinder - 
garten adjacent to the Florida State University campus. 
The 130 respondents included 34 per cent who were gain- 
fully employed as compared with 66 per cent who were 
full-time homemakers. Mothers who were gainfully em- 
ployed were primarily in professional and clerical occu- 
pations. Over one-half of these mothers had been em- 
ployed for most of the lifetime of the oldest child. 

Longitudinal records in the files of the Institute of 
Human Development of the Florida State University, pro- 
vided CAT and TAT protocols for ages 5, 6, 7, 9, 10, 11 
and 12 which permitted an analysis of the children’s re- 
sponses at ages 9, 10, 11, and 12. Personal data and data 
from other instruments were collected by questionnaires 
administered by the investigator. 

The Mann-Whitney U test was used to determine the 
relationship between maternal employment and (a) the 
emotional adjustment of the child, (b) maternal attitudes 
toward selected child rearing practices, (c) maternal per- 
ceptions of marital adjustment, and (d) maternal rejection 
of the homemaking role. At test was used to note the sig- 
nificance of the differences between gainfully employed 
and nonemployed mothers with respect to the performance 
of home activities by various members of the household. 

The significant relationships observed were between 
maternal employment and: 


(a) the strength of the motive of achievement in chil- 
dren of age nine, with children whose mothers were 
employed expressing stronger achievement motives 
than the children whose mothers were full-time 
homemakers. 








(b) marital adjustment when the oldest child was an 
adolescent. Employed mothers were lower in 
marital adjustment than were full-time homemakers 
in the same group. 


(c) performance of household tasks by the mother and 
maid when the oldest child was of elementary school 
age and by the maid and other adults (grandmothers) 
when the oldest child was of preschool age. Fewer 
tasks were performed by the employed mother and 
more by maids and other adults than in families 
where mothers were full-time homemakers, 

Microfilm $2.75; Xerox $4.00. 175 pages. 
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CHILD REARING ATTITUDES OF 
MOTHERS IN GERMANY AND 
IN THE UNITED STATES 


(L. C. Card No. Mic 60-5505) 
Don W. Rapp, Ph.D. 
The Florida State University, 1960 


This study sought to determine whether the child 
rearing attitudes of mothers in two modern, technically- 


minded western countries were empirically distinguishable. 


One hundred and twenty-four Parent Attitude Surveys 
(Shoben) completed by American (Florida) mothers were 
matched for social class, age, and number of children in 
the family, to 124 German mothers residing in southwest 
Germany (district of Baden). The surveys in both national 
groups were distributed by preschool teachers (German, 
1958, American, 1960) who gave them to mothers of their 
preschool children. 

Both samples met the following criteria: indicated 
Protestant religion, married, parents native born or nat- 
uralized citizens, presented information needed to deter- 
mine social class and had at least one child in preschool. 
Anonymity was assured. 

Comparisons were made on the PAS Dogmatism 
scores, and on the total and Dominant, Possessive, and 
Ignoring subscale scores. An individual Dogmatism score 
was obtained by counting the actual number of extreme 
responses, e.g. strongly agree and strongly disagree. PAS 
total and subscale scores were obtained utilizing original 
weights. A high score indicates the more Dominant, Pos- 
sessive, and Ignoring attitudes. These five measures were 
compared (a) between complete samples cross-nationally, 
(b) between comparable social class samples cross- 
nationally, and (c) among social classes within each na- 
tional sample. Also, an attempt was made to determine 
the degree of homogeneity between the two national sam- 
ples as measured by correlations among subscale scores. 

All five variables tested cross-nationally (median test) 
were significant beyond the .01 level; American scores 
were smaller (indicating less restrictive attitudes) than 
German scores. The size of the resulting chi square 
values clearly revealed the two samples were most prob- 
ably drawn from populations with different medians. 

Thirteen of the 15 like class cross-national compari- 
sons (Mann-Whitney) were significant; again American 
scores were smaller than German scores. Significance 
was generally well beyond .01, leaving little doubt that the 
American and German class samples were independent 
groups drawn from two different populations. 

The tests of significance among the social classes 
within each national sample were largely positive, indi- 
cating upper-class scores smaller than middle or lower- 
class scores, and middle-class scores smaller than lower- 
class scores. This pattern occurred in both national 
groups. Ten of the 30 intranational tests showed statisti- 
cally significant relationships. Generally, significance 
was found between upper and lower-class samples in both 
national groups and between German middle and lower- 
class samples. 

The social classes within each national sample were 
tested by the Kruskal-Wallis one-way analysis of variance 
to determine the degree of social class attitudinal cohe- 
siveness in each national sample. Analysis indicated the 
German social classes were not from the same attitudinal 





population while the American social classes were more 
cohesive. Reasons for this are attributed to cultural dif- 
ferences. 

The “concept” homogeneity within each national sample 
was measured by the intercorrelations of the PAS, Domi- 
nant, Possessive, and Ignoring subscales. It was assumed 
that each subscale measured a separate concept. The 
three American and three German correlations (Pear - 
sonian r) were found significant beyond .01, but the differ- 
ences between corresponding American and German cor- 
relations were not significant. Inconsistent direction of 
of differences was also found in these three correlation 
pairs. Therefore, the analysis concerning homogeneity 
did not prove fruitful. 

This study has produced positive evidence of the possi- 
bility of empirically measuring cross-national attitudinal 
differences. It reveals the broad attitudinal divergence 
possible between two superficially similar countries. 

Microfilm $2.75; Xerox $4.40. 81 pages. 


ENERGY EXPENDITURE AND ITS 
RELATIONSHIP TO WORKING HEIGHTS, 
SPACE, AND METHODS OF WORK IN 
THE PERFORMANCE OF A HOUSEHOLD TASK. 


(L. C. Card No. Mic 60-6407) 


Mary Edna Singer, Ph.D. 
The Ohio State University, 1960 


Physiological costs of performing household activities 
have seldom been measured. Many studies have been di- 
rected along the line of work simplification since it is pos- 
sible to observe wasted motions, and to record time taken 
to perform a task. However, there had been no evidence 
that there was a relationship between time and motions 
taken and actual energy expenditure. 

The objectives of this study, centered around the task 
of bedmaking, were to determine the relationship between — 


1, Energy expenditure and the height of the bed during 
bedmaking. 


2. Energy expenditure and the method of bedmaking. 


3. Energy expenditure and the amount of space in 
which the subject worked while making up beds at 
different heights and by different methods. 


Pilot studies were made on two different occasions, and 
with two subjects each time, to determine the direction the 
study would take. Four women between the ages of twenty- 
three and thirty-two years, and of average weight and 
height, served as subjects. 

Energy expenditure was measured by indirect calorim- 
etry, the Kofranyi-Michaelis respirometer being used, and 
the gas collected was analyzed with the Arnold Beckman 
Oxygen Analyzer, model E2. 

Metabolic determinations were made of subjects in the 
basal state, when standing, and during the activity of 
making up beds at different heights, by different methods, 
and in different degrees of confinement. 

Beds were made up at four different heights, 20, 23, 26 
and 30 inches, in unconfined space. The average caloric 
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expenditure for all subjects at the 20-inch height was 3.433 
calories, and at the 30-inch height, 3.129 calories per 
minute. The regression of calories on the height was ap- 
proximately 0.03094 calories per minute for each one-inch 
increase in bed height. Analysis of variance showed a sig- 
nificant F value for the height effect. 

In the next part of the study, the beds were made up at 
two heights, 20 and 26 inches, and by two methods, the 
subjects’ habitual method and a new one worked out from 
work simplification techniques. The beds were placed in 
unconfined space; with a 16-inch pathway on each side of 
the bed and 24 inches at the end; with the bed pushed 
against the wall at the head and on one side and with 24 
inches on the other side and at the end. 

Again there was a significant F value for the height ef- 
fect. The difference in calories expended to make up beds 
between the 20 and 26 inches was not as noticeable by the 
new method as by the subjects’ habitual method. With the 
bed pushed against the wall at the head and on one side, a 
greater expenditure of energy was required to make up the 
bed by the new method at the 26-inch height. There was 
no significant difference in energy expenditure between 
methods, or for space in which the bed was made. 

From the results of this study, it would appear that 
daily basal metabolisms are not necessary and that out- 
standing metabolisms are a valid base line for activity 
measurements. 

According to the results of this study the energy costs 
for bedmaking fall in the moderately heavy work classifi- 
cation and the task might, therefore, be questionable for 
persons with cardiac impairments or other physical limi- 
tations. Microfilm $2.75; Xerox $6.40. 133 pages. 


A COMPARISON OF THE LABORATORY AND 
THE LECTURE DEMONSTRATION METHODS OF 
TEACHING SURVEY OF FOOD PREPARATION 
FOR FRESHMAN HOME ECONOMICS STUDENTS 
AT THE UNIVERSITY OF VERMONT 


(L. C. Card No. Mic 60-6412) 


Virginia Yapp Trotter, Ph.D. 
The Ohio State University, 1960 


The increased need for a larger amount of general and 
specialized knowledge in our complex and diversified so- 
ciety makes it imperative that only the most productive 
experiences should be required as part of the student’s 
college program. There is little experimental evidence of 
the superiority of the laboratory method of teaching under - 
graduate food preparation. 

The purpose of this study was to compare the relative 
effectiveness of two methods, individual laboratory and 
lecture demonstration, of teaching the freshman basic food 
preparation; and to determine by which method students 





are able to recognize most effectively the relationship of 
home management and equipment to food preparation. 


Experimental Design 


Two sections, 13 each, of freshman home economics 
students at the University of Vermont formed the experi- 
mental groups. These sections were taught basic food 
preparation by the laboratory method and by the lecture 
demonstration method. In order to avoid biased judgment 
favoring one method over the other, the two sections were 
matched by specified measures. Both groups had the same 
lecture, same instructor, same number of food prepara- 
tion units, same number of class periods, and the same 
laboratory space. Each section was taught four units by 
demonstration and four units by the laboratory method. 
All students took the same paper-and-pencil test and the 
same practical application test. The decision was made 
that the best approach to the difference-of-means was by 
the reliability of the difference of means in small inde- 
pendent samples, mainly the t-test. The two methods of 
teaching were also evaluated by each student and by the 
instructor. 


Conclusions 


Within the limits of the experimental design of this 
study the findings indicated no significant difference, at the 
5 per cent level, between the laboratory and the lecture 
demonstration method, Students did not learn more through 
one teaching method than through the other. 

Manipulative skills are not taught in the basic food 
preparation course at the University of Vermont; there 
was no significant difference, at the 5 per cent level, in the 
practical test between those students who did have and 
those students who did not have laboratory experience in 
preparing certain foods. A “feel” for the product was 
evidenced as peculiar to the laboratory method through the 
evaluation by the students. They also indicated that there 
were intrinsic values, such as satisfaction and a sense of 
security, in the laboratory experience, 

In the lecture demonstration the students indicated 
through their evaluations that they gained a depth of under- 
standing of basic food principles, the “why,” that they did 
not gain from the laboratory method of teaching. 

The amount of money saved by teaching basic food 
preparation by lecture demonstration is a significant factor, 
and cannot be ignored in the light of rising costs of educa- 
tion today. mr 

The students and the instructor preferred a combina- 
tion of the two methods. A lecture demonstration method 
of teaching with a self-initiated laboratory would seem to 
be a very good compromise between the two methods. 

The further exploration of the hypotheses of this study 
by the University of Vermont and other universities will 
reinforce and strengthen the conclusions reached from this 
experimental evidence. 

Microfilm $2.75; Xerox $9.70. 212 pages. 
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SIR ROBERT NAUNTON’S 
FRAGMENTA REGALIA OR OBSERVATIONS 
ON QUEENE ELIZABETH 
HER TIMES & FAVOURITES, 

A CRITICAL EDITION. 


(L. C. Card No. Mic 60-6539) 


John Stephen Cerovski, Ph.D. 
Northwestern University, 1960 








Naunton’s Fragmenta Regalia, first published post- 
humously in 1641, is a history of the first Queen Elizabeth’s 
reign told in the form of character sketches of her and her 
courtiers. The early editions of the work were based on 
corrupt versions of Naunton’s text, and succeeding editions 
have been only a degree better. Except for one unsuc- 
cessful attempt (the 1824 edition) there has been no search 
made beyond the printed editions to establish a sound tex- 
tual basis for the work. For the present edition such a 
search was made, and I believe that the manuscript copy 
of Naunton’s work used (dated 1638) offers not only a more 
complete text but also a more authentic one than any found 
in the previous editions. 

The introductory section of the dissertation consists of 
three parts: 





1. A life of Naunton based on primary sources, mostly 

contemporary correspondence and public records. 
2. a. The work is dated 1633 upon the basis of internal 
evidence. 


b. The factual basis of the work is examined. 
Although Naunton based much of his work on 
personal observation and oral report, he also 
made use of written accounts by Walter Ralegh, 
Henry Wotton, and William Camden. 


c. The form and style of the work are discussed, 
and the influence of other writers on Naunton is 
indicated. 


3. Previous editions of the Fragmenta are described, 
and the relationships between them are shown. The 
basis for the present text is established. 





Following the text of the Fragmenta is a commentary 
containing explicatory and corroborative material. 
Microfilm $2.85; Xerox $9.90. 218 pages. 
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REALISM AND CONVENTION: 
A STUDY OF THE POETRY OF 
PRIOR, SWIFT, AND GAY. 


(L. C. Card No. Mic 60-6357) 


Mary Elizabeth Cox, Ph.D. 
The Ohio State University, 1960 


In spite of “neoclassical” belief that the real was the 
universal and that particulars falsified the truth, realism 
based on details was conspicuous in the poetry of the first 
quarter of the eighteenth century. Moreover, in spite of 
“poetic diction” which often blurred the edge of actuality, 
concreteness was sometimes attained in conventional 
expressions. 

Critical comments about realism in Augustan poetry 
are contradictory, ranging from praise of the realism to 
deprecation of a complete lack of it. One reason for 
misunderstanding may be failure to distinguish between 
early eighteenth-century poetry and that of later decades; 
another may be a tendency to use the words “neoclassical” 
and “sublime” as descriptive of a certain kind of poem. 
Confusion can result, moreover, from not noticing how 
convention and decorum sometimes work in the direction 
of realism, or from overemphasizing “neoclassical” 
critical dicta which seem to preclude realism as we 
know it. 

Examination of the poetry of Prior, Swift, and Gay in- 
dicates that neither concreteness nor particularity was 
incompatible with conventions traditionally associated with 
neoclassicism. Realism--much of it concrete, particular, 
detailed--was at least as strong as convention in these 
poets’ work, most of which was written or published during 
the quarter century when “neoclassicism” was at its height. 
In some of their poems realism is merely incidental; 
in others it is pervasive. Their best poems are the “mixed” 
poems, usually notable for controlled pace, restrained dic- 
tion, and correct rhythm; the tone of these poems may be 
familiar or formal, humorous or satiric. 

Though all three poets supply plentiful examples of the 
stock diction associated with “neoclassicism,” they use 
several techniques of particularization: proper names, 
direct address, time references, incidental background, 
and identifying details. Moreover, both style and subject 
matter reveal a strong element of the prosaic, the ordinary, 
and the everyday. Certainly satire accounts for a wealth of 
everyday material and probably worked against the habit of 
using general terms. The strictness of decorum, more- 
over brought about burlesque of the more solemn genres 
and led to the development of new forms, convention itself 
sometimes becoming the object of satire. But an even 
more important factor in bringing about the mixture of 
realism and conventionality was the serious attitude toward 
life which the poets allowed their apparently flippant verse 
to reflect. The presence of everyday material in this 
verse was in line with decorum, and making light verse 
serious was one way to overcome the strictness of the 
arbitrary style division. The fact that the poets had 
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classical precedence for bringing everyday material into 
light verse--material they enjoyed handling--may gradually 
have led them to relax their vigilance against letting it 
intrude in serious poems. 

“Poetic diction” applied to everyday material, colloquial 
language applied to traditional or philosophical material, 
juxtapositions of formal and informal elements for satiric 
purposes, realistic elements leavening the conventional, 
mythological characters in everyday settings--these blends 
make the best work of Prior, Swift, and Gay second only to 
that of Pope in the 1700-1725 period. 

Microfilm $2.75; Xerox $7.40. 158 pages. 


COVENT GARDEN CALENDAR: 
1803-1808. 


(L. C. Card No. Mic 60-5152) 


William H. Dewart, Jr., Ph.D. 
The University of Florida, 1960 


Although the repertory for other periods of the London 
theater has been published, no complete list of plays pro- 
duced by a major early nineteenth century theater has yet 
been printed. This dissertation, by presenting the reper- 
tory of Covent Garden Theatre for the 1803-1808 seasons, 
makes available fresh material regarding a transitional 
period in the English theater. 

These dates encompass what may be considered the 
closing years of eighteenth century English drama. More- 
over, a study of this period at this theater provides an 
examination of John Philip Kemble’s first five years as 
actor-manager at a great London patent theater, thus 
inviting comparison with the already published repertory 
at the other great London patent theater, Drury Lane, 
during the first five years of David Garrick’s tenure as 
actor-manager. 

The source of this dissertation is unpublished material 
now in the British Museum, the actual account books of 
Covent Garden Theatre. Based on these documents, this 
study contains tables showing the repertory at Kemble’s 
Covent Garden and listing plays, authors, and genres in 
order of popularity during the years 1803-1808. In the 
appendices are similar tables listing plays, authors, and 
genres in order of popularity at Garrick’s Drury Lane for 
the years 1747-1752. 

The conclusions of this dissertation regarding the 
repertory at Covent Garden Theatre during the years 1803- 
1808 may be summarized as follows: 

First, Shakespeare far excels all other authors in 
popularity. 

Second, the Shakespearean repertory becomes more, 
rather than less, varied than it was during Garrick’s tenure 
as actor-manager. 

Third, in contrast to Shakespeare, Restoration and early 
mid-eighteenth century playwrights suffer a decline in 
public favor. 

Fourth, there is a significant increase in the production 
of plays written by contemporary authors. 

Fifth, comic operas and historical plays take a larger 
part in the repertory. 

Finally, the public’s increasing demand for drama and 





melodrama presages the important role which these genres 
were to have in the nineteenth century drama. 
Microfilm $2.75; Xerox $5.80. 119 pages. 


JOHN GAY’S FABLES, EDITED WITH 
AN INTRODUCTION ON THE FABLE AS AN 
EIGHTEENTH-CENTURY LITERARY GENRE. 


(L. C. Card No. Mic 60-4994) 


Albert Edwin Graham, Ph.D. 
Princeton University, 1960 


The purpose of this dissertation is to establish the 
place of John Gay in the English fable tradition. The pre- 
vious editions of Gay’s Fables have, for the most part, 
been annotated only to clarify the morals of the individual 
fables, and even the edition in G. C. Faber’s The Poetical 
Works of John Gay (1926), which is considered the standard 
text, goes no further in annotation than listing some of the 
textual variants. The present edition compares the vari- 
ants in the first three editions of the first series of Fables 
(1727, 1728, and 1729 — those published before Gay’s death 
in 1732) and those in the octavo and quarto versions of the 
first edition of the second series (1738). The annotation 
also includes explanatory material and parallel texts to 
illustrate the use which Gay made of prevalent eighteenth- 
century ideas. Where there seems to be sound evidence 
of Gay’s dependence, a source has been listed. “Ay and 
No: A Fable” is discussed in reference to Gay’s possible 
authorship. 

The introductory section, “Development of the Fable as 
a Literary Genre,” traces the fable in its development as 
a literary genre from its appearance in England until Gay’s 
death. This development is discussed as a progress from 
the emphasis upon instruction to a greater concern for the 
fable as a purely literary vehicle. The eighteenth-century 
preoccupation with satire is shown having its influence 
upon the fable form, and the first and second series of 
Gay’s Fables are presented as stemming respectively from 
the literary and satirical fable traditions. “Literary and 
Biographical Circumstances Influencing the Composition 
of Gay’s Fables” gives a resume of the influences which 
brought Gay to the writing of fables—the popularity of the 
fable form, the fables written by his friends, the hope of 
acquiring a place at court through a dedication to the royal 
family, and the desire to castigate Robert Walpole and the 
Whig ministry. 

Microfilm $6.45; Xerox $22.95. 507 pages. 
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A STUDY OF HAWTHORNE’S 
FANSHAWE AND THE MARBLE FAUN: 
THE TEXTURE OF SIGNIFICANCE. 


(L. C. Card No. Mic 60-5280) 


Robert Eugene Gross, Ph.D. 
New York University, 1960 


Adviser: Professor Leon Edel 


This dissertation tries to show how Fanshawe (1828), 
Hawthorne’s first novel, established the style, structural 
devices, themes, and character types that he is to be seen 
using in his last completed published novel, The Marble 
Faun (1860). His basic aim throughout his work is to grant 
moral theses the impact of the horrible; he uses for this 
purpose the symbolic techniques of medieval allegory and 
the devices of the roman noir--with an evangelical tone 
and Augustan syntax. His usual procedure is to invest 
images, personifications, or symbols of moral concepts 
with an ominous power over the minds of characters living 
in a gothic world, thus to examine a serious thesis under 
the aspect of psychological romance. The precincts of his 
gothic worlds reverberate with portent: event, scene, and 
dialogue have an insinuative quality; they seem to contain 
sinister hints, mysterious promises, and moral forecasts. 
From diction to image, almost everything quivers with a 
double-entendre. In Fanshawe, Hawthorne tries to make 
of the provincial American scene which provides the back- 
ground a “fairy precinct”--an intense stage--where his 
characters may act out their thematic tragedies and gothic 
woes. In The Marble Faun, Hawthorne’s Americans are 
fully immersed in what for him is the gothic texture of 
Europe. Europe became his symbol-laden theater of 
violence, a place of art, mystery, and corruption. 

Although of slight intrinsic value, Fanshawe set the 
pattern. The novel is animated by the machinery which 
remained important in Hawthorne’s mature work: ominous 
forebodings, obscurities, criminality, lust, strange ill- 
nesses, abductions, searches, violent death, diabolical 
laughter. Fanshawe himself is the prototype in Hawthorne’s 
work of the alienated scholar of the abstruse--the intellec- 
tual maudit; he is at once a thematic embodiment and 
gothic personage. The novel also exhibits in pristine form 
most of the main characteristics of Hawthorne’s style: 
balance and qualification in syntax and thought; lucid, ab- 
stract, latinate diction; the precedence of concept and 
significance over literality and density; philosophized 
description; dualistic and portentous imagery; and narra- 
tive fragmentation. Moreover, the novel establishes 
Hawthorne’s concern with the enhancing blemish and the 
conflict between austere renunciation and romantic fruition. 
Fanshawe chooses scholarly and consumptive asceticism 
in preference to marriage with the novel’s heroine. Setting 
the pattern for the Americans of The Marble Faun, he 
draws back from a confrontation with the full range of 
human possibility. 

Set in Rome and the Umbrian countryside, The Marble 
Faun is a rich--perhaps over-rich--fulfillment of the 
possibilities of Fanshawe. The novel converts a theological 
conceit--the felix culpa--into a psychological romance 
dramatized with the machinery of the gothic novel. The 
novel’s Europeans, Donatello, Miriam, and an unnamed, 
insane Capuchin monk, are associated by Hawthorne with 
images of the innocent sensuality of Arcadia and the corrupt 























desperations of Renaissance Rome, and are placed in 
contrast with their New England friends, the tower- 
dwelling, dove-surrounded Hilda and her chaste lover, 
Kenyon. Through the symbolic violence, mystery, and 
horror into which they are thrown, the characters are 
forced to confront the educative effect of guilt on Donatello, 
as well as a complex series of antinomies: the actual-the 
imaginary, history-myth, town-country, affiliation-aliena- 
tion, paganism-Christianity, Protestantism-Catholicism, 
passion-virginity, Europe-America, innocence-experience. 
Over this texture of significance Hawthorne causes to 
preside a sense of the oppressive weight of history. At the 
conclusion of the novel, the Americans plan to abandon the 
historical and moral complexities of Europe to return to 
the simplicities of Puritan New England. They relieve 
themselves of the burden of facing the evidences--in art 
and humanity--of man’s indispensable corruption. 
Microfilm $2.75; Xerox $9.45. 210 pages. 
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Mrs. Aphra Behn was a prolific and successful Resto- 
ration author. Her prose works have sufficient historical 
value to ensure them continued recognition, and they have 
already received at least one detailed examination. Her 
life was sufficiently unconventional to provoke controversial 
comment in her own time, and to evoke continued interest 
through the centuries. Several major biographical studies 
have appeared within the past fifty years, but even these 
contain basic errors, and they have not yet had much 
effect upon long-standing accusations of immorality in 
Mrs. Behn’s life and plays. It is perhaps for this reason 
that her plays have been neglected, although they were 
quite successful, some remaining in repertory for a cen- 
tury, and although they constitute nearly two-thirds of her 
writings. The primary purpose of this dissertation is to 
examine Mrs. Behn’s plays, in order to determine some of 
the characteristics which make them successful in the 
Restoration theatre. Since the drama of this period has 
usually been represented by the plays of a handful of bril- 
liant writers, a secondary purpose is to provide some 
indication of characteristics which her plays hold in 
common with those of other lesser writers of the period, 
and thus to gain a better understanding of Restoration 
drama as a whole. 

A thorough review of Mrs. Behn’s biography is neces- 
sary if these purposes are to be achieved, for the examina- 
tion of her plays is based upon biographical materials and 
given a chronological framework. It traces her develop- 
ment as a successful dramatist, and notes the changes in 
her writing which were caused by outside influences during 
various periods of her career. Within this larger frame- 
work, however, each play is examined as an individual ar- 
tistic production, rather thanas an illustrationfor some ele- 
ment which was paramount in Mrs. Behn’s style or ideology. 
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The examination, nevertheless, ultimately produces the 
following general conclusions. Mrs. Behn was typical of 
most Restoration dramatists in her use of materials 
borrowed from earlier sources, her use of stock stage 
characters, and her use of all the common devices of 
intrigue comedy; in her attacks from the stage upon the 
Whigs and her demonstrations of loyalty to the King; and 
in her application of Restoration “wit” to her plays 
(although it was somewhat modified). She was unusual in 
that she usually borrowed from several sources and 
merged them in one play, continually revising and im- 
proving the borrowed material. She was acutely aware of 
the play as a composite of visual and aural elements, and 
so made unusually skillful integrations of music, pageantry, 
and stage effects, nicely subordinated to the plot. Ina 
similar manner, she made use of comedy of wit, humours, 
or manners, farce, and realism, supplying each at the 
right point and in the precise amount to add to the total 
effect without jarring the viewer or reader. She treated 
her characters with a sympathy quite unusual for the 
period, and continually presented serious themes (though 
often fragmentary) which were treated casually, satirically, 
or as a mere excuse for incident by her contemporaries in 
the theatre. 

The examination suggests that these distinguishing 
characteristics were more likely to have contributed to 
Mrs. Behn’s success as a dramatist than those which she 
shared with other writers of the time. It also suggests a 
somewhat different conception of the woman and her plays 
than that which has been presented in most of the bio- 
graphical dictionaries and general works devoted to the 
English theatre. Last, the examination suggests that 
Mrs. Behn’s plays have considerable value, both as an aid 
to better understanding of the Restoration theatre, and as 
well-written drama to be read for enjoyment. 

Microfilm $3.95; Xerox $13.95. 308 pages. 
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The primary aim of this work is to describe the impact 
upon America of the literary and intellectual movement 
which distinguished Scotland in the eighteenth and early 
nineteenth centuries. A powerful Scottish influence upon 
colonial America, the consequence of economic and po- 
litical ties and of immigration, has always been recognized. 
Less attention, however, has been paid to the period after 
the American Revolution. It is maintained in this study 
that despite the interruption caused by the Revolution, the 
whole course of Scotland’s renaissance--in both its intel- 
lectual and purely literary aspects--exerted a deep and 
pervasive influence upon America until as late as the third 
decade of the nineteenth century. 

A brief consideration of eighteenth-century Scotland 
precedes an examination of the state of cultural relations 
between Scotland and America in the years before the 
Revolution. Benjamin Franklin’s two visits to Scotland 





are described and the importance of his contacts with the 
Scottish literati defined. Scottish-American ties in the 
study of medicine, and the relations between the Church of 
Scotland and the Presbyterian Church in America, are 
detailed. Scottish contributions to the development of 
American education are treated as a significant part of 
the relationship between the Churches. 

The effect of the American Revolution upon Scottish- 
American relations is discussed, particularly in terms of 
the growth of Scottish unpopularity in America. Reasons 
are offered for this development, including the popular 
identification of Scotland, in America as in England, with 
the repressive policies of George II]. Evidence is offered 
of connexions between the anti-Scottish campaigns in 
England and America. 

Although the wave of prejudice against the Scots during 
the Revolution did interrupt cultural exchanges between 
Scotland and America the interruption was no more than 
temporary. In the period after the Revolution Scottish 
influence continued to expand upon the base established 
in the pre-Revolutionary period. The impact of the intel- 
lectual course in Scotland’s renaissance is seen in the 
widespread study of Scottish writers and thinkers in 
American college curricula, in the growth of the reputa- 
tions of individuals such as William Robertson, Hugh Blair, 
Lord Kames, and Dugald Stewart, and in the recognition of 
Scotland as a country of distinguished intellectual achieve - 
ment. Continuing American respect for Scottish intel- 
lectual distinction, and receptiveness to Scottish influence, 
are seen in the reception given to the Edinburgh Review 
and to Blackwood’s Magazine. Particular attention is paid 
to the part these magazines played in the bitter cultural 
debate between Britain and the United States in the early 
decades of the nineteenth century. 

The impact of Scottish literature upon America is dis- 
cussed in terms of the creation of a romantic image of 
Scotland parallel to the intellectual one alluded to above. 
Douglas and Ossian are considered first; then Allan Ramsay, 
Burns and the Scottish vernacular tradition. The writing of 
poems in Scots in America is noted. Campbell and Scott 
are discussed--Scott in relation to the part he played in 
the final definition of the romantic image of Scotland. 

In conclusion, the experiences of American travellers 
in Scotland in the early part of the nineteenth century are 
described. An examination of their records shows how 
they were drawn there both by Scotland’s intellectual 
distinction and by her romantic appeal. 

Microfilm $5.55; Xerox $20.05. 444 pages. 
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Henry James’s life-long interest in the visual arts is 
reflected not merely in his art reviews and travel essays, 
but in his theory and practice of the art of fiction. 
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His childhood tendency to grasp the meaning of the external 
world through pictures and his mature appreciation of the 
painter’s ability to fix in a permanent form the essence of 
transient, complex, inchoate experience, thus making it 
available to the observer’s consciousness, is intimately 
related to his use of the point of view and of pictorial 
imagery to “frame” a scene or part of one so that under- 
lying meanings are presented with immediacy. Basic to 
his conception of the novel is its analogy to “picture,” but 
he did not confuse “analogy” with “identity.” Though he 
borrowed terms freely from the painter’s manual, he 
invested them with meaning relevant to his art. Deeply 
influenced by Ruskin, though critical of his dogmatism, he 
felt that the painter with imagination both penetrates and 
transcends reality and that the artist’s moral sense “tells” 
in his work. As sight implies insight, the artist became 
for him a symbol of the highly perceptive human being and 


conversely the perceptive person has an artistic sensibility. 


These attitudes are reflected in his numerous fictional 
studies of the visual artist; recurring themes are the 
relation of art to reality, of morality to creativity, of the 
artist to society. His familiarity with the studio world is 
also reflected in these works, though some of his portraits 
of the painter, especially in The Tragic Muse, are too 
generalized to be convincing. His initial hostility to 
Impressionist art (by the 1890’s he has revised his opinion) 
can be partially attributed to his responsiveness to tradi- 
tional art as a crystallization of history, manners, and 
psychology. Viewing art as an embodiment of civilization 
and the observer’s response to it as indicative of his 
sensibility, he used art works in his fiction to reveal char- 
acter and underscore themes, especially in works em- 
ploying the international contrast. He did not, however, 
equate good taste with morality; believing that art should 
serve life, he depicts the collector and connoisseur who 
places aesthetic above human values as sterile and morally 
insensitive. His admiration for classical Renaissance 
art--the grand style--and his pleasure in the picturesque 
in art and nature have their counterpart in his ideal of the 
balanced, proportioned, unified work of art which at the 
same time conveys the ambiguities and ambience of ex- 
perience as felt by a refined intelligence. In sensibility 
and in his later style, he much more closely corresponds 
to the post-Renaissance Mannerists than to his contem- 
poraries--the Impressionists; it is no accident that 
throughout his life he felt a deep affinity for Tintoretto. 
His allusions to particular works of art and styles, re- 
flecting his own taste, a knowledge of which enables the 
reader to appreciate the nuances of this kind of image, as 
well as his evocative descriptions of people, places and 
things further testify to the crucial importance to his 
fiction of his having cultivated the art of seeing. 

The foregoing is a summary of the main conclusions of 
this dissertation but does not reflect its organization. The 
first part is devoted to a detailed analysis of the nature and 
development of James’s visual experience, the guiding 
principles underlying his taste, and the relation of his 
taste to the art trends of his time. The second part deals 
with his pictorial conception of the novel and the pictorial 
effects in his fiction. The thematic treatment of the visual 
arts in his fiction is the subject of the last part, in which 
his portrayal of the artist and of the connoisseur tempera- 
ment in representative works are critically examined. 

Microfilm $5.80; Xerox $20.50. 455 pages. 
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This dissertation attempts to provide a full critical 

analysis of George Eliot’s masterpiece, Middlemarch. 

The study is directed primarily towards an appreciation 

of the novel as a coherent work of art, but it assumes that 
some examination of George Eliot’s ideas on society, 
science, religion, and aesthetics is necessary for an under- 
standing of the themes and structure of Middlemarch. For 
this reason a close reading of the text itself is supple- 
mented by references to George Eliot’s other writings, 
including letters and essays, and to works by authors who 
influenced her. 

The thesis is divided into an introduction and six chap- 
ters. The introduction recounts briefly the composition 
and critical reception. Chapter I examines George Eliot’s 
theory of society. First, her conception of the aims 
of the social novelist is discussed in order to see what 
relation her ideas about society bear to the portrayals 
of society in her novels. Next, an attempt is made to fit 
her statements about the organization of society, the 
processes of social change, and the ideal social state into 
a coherent pattern. The theories of Auguste Comte are 
used to provide a terminology and principle of organization 
but the chief sources drawn upon are George Eliot’s letters 
and essays. Three main emphases emerge, all related to 
the overarching metaphor of society as an organism: 
the vital interconnection of the parts of society, the gradual 
and conditioned character of social change, and the ideal of 
harmony as the goal of progress. 

The next three chapters consider the way these ideas 
function in the three main themes of reform, science, and 
religion. A chapter is devoted to each of these topics, 
giving the relevant historical and biographical background, 
drawing upon George Eliot’s statements in her letters, 
essays, and other novels, and finally, discussing the sev- 
eral ways the themes appear in Middlemarch. The treat- 
ment of social and political reform in the novel shows that 
social change must be gradual and rooted in a sense of 
reciprocal duties and responsibilities. The story of 
Lydgate’s medical reforms is taken as an example of the 
way in which the problem of reform is finally dependent 
upon fundamental moral and intellectual values of indi- 
viduals. The theme of science amplifies the theme of 
reform in two ways: first, through the methods of various 
“scientists” in the novel it implies the intellectual values 
and discipline which must govern any effective action; 
second, it suggests, through the implications of Lydgate’s 
and Casaubon’s researches, the concept of unity on the 
biological and social levels that explains the nature of 
society and social change. The theme of religion is seen 
as illustrating the ultimate moral and spiritual values that 
must underlie both reform and science. The two emphases 
in George Eliot’s religious position, unselfish love and 
perfect harmony, are discussed in relation to various 
characters in Middlemarch: first, those characters who 
have false or perverted religious beliefs, notably Bulstrode 
and second, the truly religious characters in the novel, 
especially Caleb Garth and Dorothea Brooke. 

Chapter V is an attempt to see Middlemarch in relation 
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to George Eliot’s aesthetic theories. An outline is given of 
George Eliot’s ideas about the aims of art with her dual 
emphasis on realism and the extension of the reader’s 
sympathies. The connection between these two goals is 
shown through a discussion of George Eliot’s use of autho- 
rial comment and analysis. The last chapter is devoted to 
an evaluation of the novel as a unified work of art. 
The basic principle of unity through analogy is seen to 
operate in three ways: analogies among the several plot- 
lines, analogies established through repeated images or 
word-clusters, analogies among the themes of reform, 
religion and science. 

Microfilm $3.10; Xerox $11.95. 264 pages. 
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The ideas which Goldsmith set forth in The Deserted 
Village--his protest against commercial wealth, luxury, 
depopulation, and the wealthy landowners who “dispossess 
the swain”--have their background in the controversies 
which grew out of the conflict between two opposing phi- 
losophies of political economy, the philosophy of Mercan- 
tilism and the philosophy of Agrarianism, just prior to the 
appearance of Adam Smith’s Wealth of Nations in 1776. 

To appreciate the extent to which The Deserted Village 
reflects certain aspects of the economic and social thought 
of its day, one must attempt to look through the eyes of 
Goldsmith and his contemporaries at some of the ideas 
which challenged the best minds of their day, as reflected 
in the writings of Hume, Wallace, Cantillon, William Bell, 
Harte, Nathaniel Forster, Price, Young, and Adam Smith, 
to mention but a few of the English writers; and of 
Montesquieu and Mirabeau the Elder, to mention two of 
the most important French writers. 

In expressing their doubts about the soundness of a 
national strength based too exclusively on commercial 
wealth, writers whose economic views were shaped by the 
new interest in agriculture found themselves involved in 
a series of disputes over the nature of wealth; the effects 
of luxury; whether the population was increasing or de- 
creasing; the value of colonies; the conditions of the poor 
and the Poor Laws; the disappearance of the small land- 
owner; the system of land tenure; whether or not the 
physical strength and the moral fiber of the nation were 
being undermined by the great influx of commercial wealth; 
and last, whether, in national planning, statesmen should 
give first preference to a commercial, an industrial, or an 
agricultural economy. 

Goldsmith took his stand with those who looked upon 
luxury and depopulation as omens of a national decline, the 
result of excessive commercial wealth and the accumula- 
tion of the lands in the hands of the few, who were either 
inclosing them or using them for purposes of show rather 
than productively. 

Three other influences helped to shape Goldsmith’s 














thought. First, an interest in history, influenced especially 
by Montesquieu, taught Goldsmith to search for the general 
laws by which great empires, both ancient and modern, 
rose and fell. His theory of historical development, com- 
mon to his age, was pessimistic and deterministic, for it 
assumed that civilizations went through three stages of 
growth, only to fail at last, undermined by the degenerative 
effects of old age, or luxury. Human culture, it was be- 
lieved, moved steadily westward in a series of trans- 
plantings, each time in a young and vigorous nation. 

Second, an interest in natural history and in travel 
literature furnished Goldsmith with a knowledge of the 
nature of primitive peoples and the contrast between their 
customs and character and those of civilized nations. 

He rejected the idea of a Golden Age and the sentimental 
primitivism of Rousseau to conclude that nations were 
soundest and happiest in the second, or middle stage of 
their development, when wealth was moderate and more 
evenly distributed than in the final stage. Goldsmith lived 
in an age which idealized the lowly peasant and the simple 
country pleasures not so much for sentimental reasons, 
as is commonly thought, but because it was believed that 
England’s strength, both economic and physical, depended 
upon population, employment, and national character and 
manners. To these, the welfare of the peasant class was 
the key. 

And last, Goldsmith’s ideas were confirmed, in his own 
mind, by conditions which he observed on his many country 
excursions. More specifically, it was an English village, 
perhaps Springfield, Essex, rather than an Irish village, 
Lissoy, that provided the original inciting incident, or 
germ, as Crane has called it, from which The Deserted 
Village took shape. 

Microfilm $3.90; Xerox $13.75. 303 pages. 
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The purpose of this study is to describe and appraise 
the All-College English Program (a writing improvement 
plan), at the State University of New York College of Edu- 
cation at Brockport. The need for description arose from 
the fact that the All-College English Program existed 
chiefly in tradition and practice. Therefore it was deemed 
important to provide an organized body of material ex- 
plaining the purpose, scope, and operation of this program. 
Appraisal was considered necessary because the All- 
College English Committee, the group responsible for 
implementing the program, desired some indication of its 
effectiveness and its cost, in terms of faculty time and 
effect on the regular English program. 

For the purpose of description, historical documents 
(eg., Minutes of the All-College English Committee and 
official publications of the college) were consulted, and 
faculty leaders of the program were interviewed. Data for 
appraisal included questionnaires to faculty, students, 
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and graduates; high school and college records of students 
involved in the program; and student records in the files 
of the All-College English Committee. 

Brockport’s All-College English Program is a vehicle 
for securing and maintaining minimum standards of written 
composition. The program differs from the remedial Eng- 
lish programs at most colleges in two respects. First, it 
enlists the aid of the whole faculty, who participate in two 
ways: (1) they are expected to report the names of all 
students whom they believe to be deficient in writing; 
and (2) about a third of the faculty, serving as members 
of the All-College English Committee, act as judges of the 
writing of students who are tested for deficiencies and 
they formulate the policy of the program. The second 
difference is that the ACEP performs a dual function; 
like most remedial programs, through a special course, 
it attempts to remedy the deficiencies of those students 
whose writing is substandard, but unlike most other re- 
medial programs, the ACEP includes machinery for moti- 
vating all students to maintain minimum standards in their 
writing throughout their college years. 

Appraisal of the various steps in the program led to 
several conclusions. In general, the study revealed that 
the ACEP is an effective instrument for solving the problem 
of the substandard writer; furthermore, it is a necessary 
program as long as academic achievement is merely one 
of several requirements for admission to Brockport. 
These conclusions were substantiated by the following 
findings: (1) The number of students found to be deficient 
in writing was large enough to warrant a program for 
motivating backsliders to improve and unprepared students 
to take remedial work; (2) of those students enrolled in the 
remedial course, 75 per cent eventually graduated from 
college; (3) although the method of judging student writing 
appeared to be highly subjective, an examination of the 
judges’ evaluation reports revealed a high degree of con- 
sistency both in the type of errors noted and in the final 
decision to pass or fail a test paper; (4) most faculty 
members and most students approve of the aims and opera- 
tion of the program. 

The major weakness of the program is that without 
increase in staff the remedial course diverts instructional 
time from the regular English program, causing a smaller 
offering of electives and larger enrollment in all English 
classes. Another potential weakness is the increased time 
the program will demand on the part of the Committee 
members as the enrollment of the college increases. 
However, the procedures for testing can be modified to 
solve this problem without lessening the “all-college” 
value of the program, the value of making all faculty mem- 
bers conscious of their responsibility in maintaining mini- 
mum standards in the written work of their students. 

Microfilm $2.75; Xerox $7.60. 165 pages. 
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The rise of the weekly journal was a significant result 
of the peculiar terms of the Stamp Act of 1712. Though 
Robert Mawson published the first weekly journal (6 Janu- 
ary 1714-4 January 1716), John Applebee issued the first 
long-lived weekly periodical in England in the eighteenth 
century. Applebee, whose printing establishment was 
located “over against Bridewell Bridge in Black-Fryers” 
from as early as 1714 until 6 June 1730 and near the Leg 
Tavern, Fleet Street, until his death on 20 January 1750, 
printed his A Weekly Journal With Fresh Advices, Foreign 
and Domestick each Saturday from 9 October 1714 until 
24 December 1737. On 11 June 1715, Applebee changed 
the title to The Original Weekly Journal; it became 
Applebee’s Original Weekly Journal on 16 July 1720. 

Like its early competitors--the journals of Mawson, 
James Read, and Nathaniel Mist--Applebee’s Journal 
contained six pages of foreign dispatches, domestic news 
and gossip, and advertisements. Poems, letters to the 
editor, and extended accounts of crimes and criminal 
proceedings also occupied space. By May 1718, the 
“Letter Introductory” or leading essay had become a fixed 
section of Applebee’s Journal. Though a new Stamp Act 
forced the weekly journals to reduce their size to four 
pages by 1 May 1725, Applebee’s Journal continued to 
include a leading essay at least until May 1731. Applebee 
employed a series of regular columnists to write these 
introductory essays, which may justly be called a founda- 
tion for the modern editorial and feature-story. His first 
correspondent, who wrote from June 1718 until July 1719, 
and his second author, who contributed regularly between 
July 1720 and August 1726, adopted many names and guises 
in their introductory letters. After August 1726, a suc- 
cession of anonymous authors signed their essays each 
week: Terrae Filius, Cha. Davenant, L. Gulliver, 

W. Wagstaff, Sanctorius, Philo-Musus, A.B., and finally 
Mrs. Winifred Mandevile. 

Applebee’s Journal was best known for its complete 
coverage of the London underworld. After January 1720, 
Applebee had a business arrangement with the Ordinary 
of Newgate Prison which provided the journal with informa- 
tion about the prisoners confined there. Applebee’s Journal 
contained not only long news paragraphs about trials and 
executions, but included the official accounts of criminal 
proceedings published by the Ordinary and also first- 
person confessions written by Applebee’s staff from in- 
formation given by condemned prisoners. 

Unlike the violently anti-administration London Journal 
of 1720-1722, or The Craftsman after 1726, Applebee’s 
Journal was a moderate “opposition” journal which pro- 
fessed Tory or High Church principles, but which launched 
serious attacks on government policy only infrequently. 
The journal denounced bribery and corruption in the elec- 
tions of 1722 and 1727, supported the English skirmishes 
with Spain in 1718 and 1727 with a series of chauvinistic 
essays, and jumped to the defense of the Church of England 
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on all occasions, though at no time more vigorously than 
during the Bangorian Controversy of 1717. 

Since William Lee’s monumental study of Daniel Defoe 
in 1869, scholars have accepted Defoe’s authorship of some 
three hundred articles and essays in Applebee’s Journal 
between 1720 and 1726. The bases for many of these 
attributions have been questionable. A versatile author 
was contributing regularly between 16 July 1720 and 20 
August 1726. Defoe’s interests during these years and his 
previous journalistic work suggest that he could have been 
this author. An examination of the evidence connecting 
Defoe and the journal--external, circumstantial, and 
internal--seems to substantiate, though it modifies, Lee’s 
attributions. Microfilm $3.80; Xerox $13.50. 296 pages. 
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This dissertation is a study of Shakespeare’s most 
spectacular dramatic ways of examining the relationship 
between what is immediately apparent and what is disclosed 
to the mature understanding: principally disguise. That 
the disguised person--one whose exterior aspect is mis- 
leading--was used in Shakespeare for purposes such as 
plot structure and for the appeal of deception and verbal 
irony has been widely recognized. That disguise serves 
also in ways even more vital to the play’s import is the 
proposal of this present study. 

Disguise constitutes an expression of Shakespeare’s 
characteristic ways of looking at things--at a character 
or an incident or a concept--both as he shared in the 
Elizabethan view of nature and as he participated in the 
development of the more complex vision which puts him 
in company with Donne and other articulate voices of the 
seventeenth century. Disguise appears as Shakespeare’s 
way of expressing, not only in comedy but in more sober 
contexts, the more inclusive perspectives which he shared 
with his contemporaries and which are observable in the 
thought and art of his time. Disguise in his hands emerges 
as a mode of oblique dramatic statement, oblique but 
productive of the economy that is paradoxically the effect 
of poetic artifice. At its economical best disguise becomes 
a mode of meaning ina play. Specifically, it is one of the 
ways in which Shakespeare conveys the proposition that 
truth may lie not in one of two apparently contradictory 
alternatives but in the consequence of their mutual de- 
pendence. 

Shakespeare goes beyond the use of disguise for its 
value in setting up a comedy of situation, for the fascina- 
tion inherent in deception, or for irony in language, to 
focus some fundamental issue of the play. Disguise in 
Shakespeare’s mature plays sometimes restates, as an 
emblem does, what the play otherwise says about human 
misconceptions. He particularly makes it yield to demands 
of characterization. Through disguise dramatic revelation 
is achieved. A major contention of this study is, accord- 
ingly, that disguise--a device which conceals--is frequently 





a medium for revealing character to the audience. Disguise 
allows a disclosure of new facets or ambiguous qualities of 
character which the ordinary demands of situation render 
difficult to reveal. 

The special significance of Shakespeare’s masquerading 
character is not broached directly until Chapter III. A pre- 
liminary discussion--the province of Chapters I and II-- 
provides for the modern reader the framework in which an 
Elizabethan audience could take disguise as a symbol, 
representing some aspect of a character or epitomizing 2 
situation in which mistakes in judging as well as in per- 
ceiving were significant. Thus a justification for con- 
ceiving disguise as the visual statement of a fundamental 
issue of a play will be demonstrated by appeal to the 
thinking of the period: there is historical precedent for 
construing disguise as the vehicle of a complex statement. 

As a means of revealing character, disguise will be 
placed in its proper context with other devices for charac- 
terization: the soliloquy, the aside, the hallucination, the 
dream, and so forth. Thereby Shakespeare’s disguises 
can be studied against his development of these techniques. 

Disguise belongs to still another context. Shakespeare 
is uncommonly concerned with the various forms ex- 
pressing the relationship between the apparent and the 
real, and he explores these forms from diverse angles, 
only one of which is through disguise. Disguise, then, is 
studied in its relationship to other “false forms” --most 
specifically, to wise fools. 

Microfilm $2.75; Xerox $8.80. 191 pages. 


NATURE AND ART 
IN THE ENGLISH RENAISSANCE: 
SOME LITERARY CONSEQUENCES OF 
A PHILOSOPHICAL IDEA. 


(L. C. Card No. Mic 60-6752) 


Edward William Tayler, Ph.D. 
Stanford University, 1960 


This study investigates certain literary consequences 
of the division between Nature and Art which is character- 
istic of much of Renaissance thought. The distinction 
between the natural and the artificial, between what is made 
and what man himself makes, acquired fundamental 
importance very early in philosophical speculation because 
of its extraordinary comprehensiveness: the distinction 
applies not only to the world of physical objects where it 
segregates the manmade from the “given” or divinely 
created, but also to man himself where it discriminates 
the instinctive and undifferentiated passions from the 
cultured and reasonable elements in the human personality. 
This philosophical dichotomy has its literary counterpart 
in pastoral poetry which turns ultimately on the perception 
of a discrepancy between rustic and urban activity, ona 
recognition of the social division between Nature and Art. 
The dissertation outlines the interaction of the philo- 
sophical ideas with the pastoral genre, and then uses this 
historical background to interpret freshly selected 
examples of Renaissance literature. 

The method has been to combine the history of ideas 
with the history of genre in order to come at an author at 
the point where he assimilates traditional material and 
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begins to turn it to his own use. Accordingly, the first half 
of the dissertation traces the philosophical and literary 
preoccupation with Nature and Art in antiquity and the 
Middle Ages, and it offers as well a survey of how the 
terms were combined during the Renaissance. This his- 
torical analysis is designed to emphasize two main con- 
clusions: the terms Nature and Art were prevalent and 
important during the Renaissance because they pointed to 
a real division in the order of nature; and one tradition of 
pastoral poetry had become, through a series of historical 
accretions, a kind of theological showcase in which the 
ideal relationship of Nature to Art, realized only inter- 
mittently in the postlapsarian world, might be exhibited 
as if man had not in fact fallen from Eden. 

The last half of the study applies the historical back- 
ground to Book VI of Spenser’s Faerie Queene, to 
Shakespeare’s The Winter’s Tale, and to Andrew Marvell’s 
pastoral lyrics. In each case it appears that only a partial 
or distorted understanding of these works is possible 
without some knowledge of the history of Nature and Art 
and of the particular kind of pastoral that was by convention 
fitted to express these ideas. Without such knowledge a 
reader cannot fully appreciate how Spenser, Shakespeare, 
and Marvell manipulated the imaginative responses of their 
contemporaries. Book VI of the Faerie Queene assumes in 
the reader a fully developed knowledge of how Nature and 
Art relate to pastoral, and Spenser clearly uses both the 
philosophical terms and the literary genre to achieve his 
didactic aim, which is to define the place of Courtesy 
within the order of nature. Shakespeare finds more dra- 
matic if less explicitly “ethical” uses for the same tradi- 
tional materials; Nature and Art reflect, through dramatic 
irony, the main concerns of The Winter’s Tale, and in the 
last act the terms form a major part of the elaborate 
series of paradoxes culminating in the statue scene--the 
pun made flesh. Marvell, at the end of some two thousand 
years of experimentation, reveals in his pastoral lyrics 
a subtle and pervasive interest in Nature and Art, using 
the terms to develop his own religious reaction to the Fall 
of Man; but his poetry caps the tradition, and the materials 
needed for a full understanding of his work are already 
lost by the time of the pastorals of Pope and the criticism 
of Dr. Johnson. 

Microfilm $3.00; Xerox $10.35. 230 pages. 














IDEALS AND IDEALISM 
IN THE WAVERLEY NOVELS 


(L. C. Card No. Mic 60-4927) 


Robert George Wilkinson, Ph.D. 
The Claremont Graduate School, 1960 


In order to reveal the diversity of which Sir Walter Scott 
was capable, I have included extensive evaluations of fifteen 
Waverley Novels. These fifteen works were set in periods 
which cover a range of eight centuries. Included are all 
eight of Scott’s medieval novels, one being set in the 
eleventh century, three in the twelfth century, one in the 
fourteenth century, and three in the fifteenth century. 

Of the novels laid in the post-Reformation era, I have 
evaluated seven, of which two are laid in the sixteenth 





century, two in the seventeenth century, and three in the 
eighteenth century. 

I have taken up the Waverley Novels in the order of the 
periods in which the plots occur. This approach has the 
advantage of showing Scott’s range in handling moral values 
and his awareness that certain standards are prevalent in 
one era, but are liable to decline in subsequent eras, when 
they are superseded by other standards. No effort has 
been made to consider the historical accuracy of Scott’s 
fiction. I have tried to consider the ways in which Scott 
shows how idealists succeed or fail largely as a result of 
historical forces peculiar to the era in which they were 
born. 

One of my chief objectives has been to refute the 
prevalent notion that Scott was merely an entertainer, as 
well as a credulous admirer and glorifier of medieval 
heroes. I have attempted to prove that Scott’s characteri- 
zations of idealists are usually credible and three-dimen- 
sional. Although Scott admires the chivalric heroes for 
their generosity and dedication to goals which transcend 
narrow self-interest, he shows the caprices and obsessions 
of which idealists are guilty. Moreover, I have defended 
the debatable view that Scott was capable of satire when 
delineating bombastic heroes. Yet I have laid stress on 
Scott’s essential humanity, sympathy, and magnanimity. 
These qualities are shown by Scott’s capacity to depict 
with fairness and breadth a gallery of contrasting idealists 
who lived in different eras. 

The most important contrast in ideals which Scott 
illuminates is the perennial cleavage between romantics 
and realists. In the opening chapter I have discussed how 
Scott himself exemplified the contrasting traits shown by 
the romantic-realist antithesis. While Scott’s romantics 
achieve a large amount of prestige and glory in the Middle 
Ages, they become increasingly frustrated and ineffectual 
during the era covered by the post-Reformation novels. 

In novels laid in the seventeenth and eighteenth centuries 
Scott portrays with insight the bourgeois hero: a stolid, 
unimaginative character who is usually a moderate, un- 
impressed by the passionate assertions made by rival 
sides. 

If my analysis of Scott is accepted, it will be seen that 
the Waverley Novels offer insights into people and eras 
which have largely been overlooked. Without diminishing 
Scott’s ability as a story-teller, I would bring attention to 
bear on his understanding of men’s ideas and ideals in 
past ages. Microfilm $6.45; Xerox $22.95. 506 pages. 


ORIGINALITY AND PURPOSE 
IN MALORY’S *TALE OF KING ARTHUR” 
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Chairman: R. M. Lumiansky 


In his authoritative edition of the Winchester MS. of 
Sir Thomas Malory’s Morte Darthur, published under the 
title The Works of Sir Thomas Malory (Oxford, 1947), 
Eugéne Vinaver set forth the surprising theory that 
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Malory’s work, long regarded as one book, was actually 
eight separate Arthurian romances which Malory had no 
intention of presenting as a single work. This dissertation 
is an addition to the body of criticism which has objected 
to Professor Vinaver’s argument since its first publication. 

Vinaver’s edition presents the Morte Darthur in eight 
divisions, each supposedly one of Malory’s individual 
romances. The first of the eight divisions, entitled by 
Vinaver “The Tale of King Arthur,” concerns the birth of 
Arthur, the miracle of the sword in the anvil, Merlin’s 
works and prophecies, and a variety of episodes depicting 
the establishment of King Arthur’s court as the center of 
chivalry. This dissertation compares Malory’s “Tale of 
King Arthur” with its source, the French Suite du Merlin, 
in order to support the view that Malory wrote the 
Morte Darthur as a single work in which he presents the 
whole story of the rise and fall of Round Table society. 
There is ample evidence contradicting Vinaver’s belief 
that Malory was ignorant of Arthurian romance when he 
started the Morte Darthur. A close inspection of Malory’s 
text and its French source suggests that Malory was 
always working toward a preconceived end--that of shaping 
the Suite du Merlin into a suitable opening for a full and 
complex history of King Arthur’s days. The burden of the 
argument here is to show that the “Tale of King Arthur” is 
not an independent romance, but properly a division of the 
Morte Darthur which introduces the major themes peculiar 
to Malory’s recasting of the Arthurian legend. 

The Winchester MS. reveals that Malory divided his 
opening narrative into six subdivisions, and Vinaver has 
followed this procedure in editing the “Tale of King Arthur.” 
In accord with this precedent, each of the chapters in this 
dissertation corresponds to one of the six subdivisions of 
the “Tale of King Arthur.” Each chapter may be read as 
a separate study, but there are cross-references and 
overlappings which indicate that the subdivisions of the 
“Tale of King Arthur” are not to be regarded as inde- 
pendent stories, but rather as closely connected periods 
in the gradual development of King Arthur’s court. 
Similarly, the entire “Tale of King Arthur” is regarded 
as the opening division of the Morte Darthur, not as a 
self-contained romance. 

This study presents three kinds of evidence which 
questions the soundness of Vinaver’s interpretation of 
Malory’s work. First, certain thematic problems which 
have some bearing on the unity of the Morte Darthur are 
considered. The motif of the Dolorous Stroke in the 
“Tale of Balin” is an example, as is the counterfeiting of 
Excalibur by Morgan le Fay in the tale of “Arthur and 
Accolon.” Second, the nature of Malory’s French source 
for the “Tale of King Arthur” is reconsidered. This work, 
the Suite du Merlin, is not an original part of the Vulgate 
Cycle; it constitutes the Merlin branch (with a continuation) 
in a later rewriting of the Vulgate Cycle, usually known as 
the Pseudo-Robert de Boron Prose Cycle, which was 
intended primarily as a long romance of the Grail. The 
implications of this situation, not emphasized in Vinaver’s 
edition of Malory, are important: in composing his opening 
narrative, Malory dealt not with the Lancelot-centered 
Vulgate Cycle, but with a source whose major burden is 
the anticipation of the Grail quest. The Suite du Merlin, 
indeed, offers an account of the Round Table as the last of 
three holy tables of the Grail, and the narrative contains 
not only scenes which anticipate the Grail mysteries, but 
also brief sermons on the Grail theme. Malory’s 



































“Tale of King Arthur” puts much less emphasis on the 
Grail quest, and his deviations from the Suite du Merlin 
result in a story distinctly unlike that in his source. But 
Malory’s awareness that the Grail theme dominated his 
source is evident, for his reconstruction of the story often 
deliberately sidesteps the motif of the Grail adventures 
and offers instead a secular chivalry whose nobility and 
doom are expressed in the fortunes of Round Table 
adventure. 

The third type of evidence offered here in opposition 
to Vinaver’s theory of separate romances is fresh inter- 
pretations of the six subdivisions in the “Tale of King 
Arthur.” The subdivisions are treated as distinct narra- 
tive units, such as the “Wedding of King Arthur,” and an 
attempt is made to discover the significance of these 
stories within Malory’s comprehensive scheme for the 
Morte Darthur. A new interpretation of Malory’s work 
is needed, for Vinaver’s theory of separate romances has 
shown how far a skeptical view can go toward disintegrating 
a book long thought to represent Malory’s whole view of 
Arthurian life. The interpretations of the “Tale of King 
Arthur” presented here revea! some hitherto unnoticed 
aspects of Malory’s craftsmanship and, in particular, his 
contributions toward a coherent pattern of action in the 
Arthurian legend. 

Perhaps the most important question considered in this 
study is the following: if the numerous minor contradic- 
tions and incongruities of Malory’s text can be forgiven, 
does the same hold true for his deviations from Arthurian 
tradition? In this area Vinaver finds extensive support 
for his theory of separate romances, for he assumes that 
Malory knew little of Arthurian romance when he started 
the Morte Darthur and that his ignorance is reflected in 
his treatment of his sources. A well-known example is 
Malory’s handling of the story of the Dolorous Stroke: 
in the *Tale of King Arthur” the Dolorous Stroke results 
from Balin’s accidental slaying of a damsel, while in the 
French it is connected with his violation of the Grail 
chamber. Malory’s deviation from his source here seems 
to Vinaver clear evidence of his ignorance of the Grail 
legend. Yet at the end of the Balin story Malory’s careful 
preparation for the descent of Balin’s scabbard and sword 
to Galahad, a motif resumed in the “Quest of the Holy Grail,” 
certainly appears to contradict Vinaver’s view. The chief 
problem where Malory’s deviations are concerned, however, 
lies in the objection itself: to recognize Malory’s depar- 
tures from Arthurian tradition is not the same as ac- 
counting for what he has done once a departure is made. 
Often Malory’s changes are original additions which enrich 
the legend that has come to English readers. This aspect 
of his work is neglected by the negative criticism which 
points to Malory’s inadequacies instead of his achievements 
as a romancer. 

It is here that the present study of Malory’s “Tale of 
King Arthur” is most ambitious--in the attempt to throw 
new light on Malory’s accomplishment in the opening 
division of the Morte Darthur. The process of regarding 
Malory as a creative Arthurian romancer has led to a 
re-examination of his work and its French source in the 
effort to determine whether an informed plan in Malory’s 
work is perceptible. This procedure involves considera- 
tion of contradictions, incongruities, and deviations from 
earlier tradition. Why, for example, does Malory claim 
that Pelleas is one of the four Grail winners? Who is 
Malory’s Lady of the Lake--the damsel of that title whom 
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Balin kills, or Nyneve, whom Malory eventually calls the 
“chief Lady of the Lake”? Answers to these and similar 
questions are attempted here, with the object of showing 
that Malory is responsible for original and valuable con- 
tributions which shape the Arthurian romances into a 
comprehensive whole. 

Two examples which illustrate the originality of 
Malory’s approach to his Arthurian story may be cited 
here. The first is his account of King Arthur’s wedding. 
In Malory’s source this is an elaborately interwoven narra- 
tive in which the adventures of Gawain, Tor, and Pellinor 
apparently have an obscure relation to the Grail quest. 
Malory treats the story as a coherent unit in which the 
wedding feast and the three adventures culminate in the 
well-known code of chivalry at the end of the tale. This 
account of King Arthur’s wedding as the setting of adven- 
tures which dramatize the moral significance of chivalry 
is Malory’s own addition to Arthurian lore. The same may 
be said for his version of the relationship in which King 
Arthur and his knights participate at the Round Table. 
Their honor is both an ideal and a means of action mutually 
upheld by king, kinsman, and knight. It is this spirit-- 

a vision of Round Table chivalry conceived by Malory-- 
which Morgan le Fay and Accolon violate, which elevates 
King Lot as the noblest opponent of Arthur, and which is 
betrayed in the early disaffection of Gawain. What dis- 
tinguishes each of these examples of Malory’s work is not 
only his experiments with brief narrative forms and far- 
reaching motifs that bind together the large members of a 
legend, but in particular his attempt to achieve new pat- 
terns of meaningful action. The present study offers an 
interpretation of Malory’s “Tale of King Arthur” which 
urges that the “hoole book of kyng Arthur” is recoverable 
through a better understanding of Malory as an original 
romancer. Microfilm $4.50; Xerox $15.75. 349 pages. 
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The chief object of this study is to present a transcript 
showing Lord Byron’s revisions in the holograph manu- 
scripts of Childe Harold’s Pilgrimage, now in the posses- 
sion of Sir John Murray in London. The introduction to the 
transcript begins with a discussion of the influence of the 
publisher John Murray’s “circle of critics” on the poem. 
They may have changed the nature of Childe Harold by 
their criticism of the satire and tomfoolery in the manu- 
script version of Cantos I and II, but in the study of manu- 
script revision they are actually more important for the 
replies from the poet that their criticism provoked. 

In manuscript notes, in letters, in comments on proof 
pages, Byron answered them, and in doing so furnished 
occasional commentary reflecting his processes of com- 
position. It is only in the manuscripts themselves, how- 
ever, that we can get a complete view of Byron at work. 

The manuscripts show, for instance, that far from 











turning out the legendary dozens of stanzas at a sitting, 
with hardly a word altered for pages, Byron seldom wrote 
more than four or five stanzas at a stretch, and often left 
his manuscript sheets virtual labyrinths of false starts, 
rejected lines, and scrawled variants. This is especially 
true in Canto III, where Byron’s difficulties with what he 
called “metaphysical” stanzas are reflected in the high 
percentage of lines revised: 61.4, against 26.7 in Canto I, 
and only 15.2 in Canto I. In Canto IV, as in Canto II, 
Byron’s tendency to philosophize, and to drift into auto- 
biography, helps to keep the percentage high: 48.6 in the 
stanzas I examined. 

When he revises, Byron is generally aiming for a more 
accurate, more unusual, or more striking expression. 
In most of the stanzas he made all of his corrections at 
the time of the original composition; there is not much 
late revision. His reluctance to return to a stanza to 
“hack and hew” may have been behind his well-known 
contention that he could not correct, and would not. 
Whether in late or on-the-spot revision, Byron rarely 
effects ambitious upsets of syntax and idea. One bar to 
such performances is the complexity of the Spenserian 
rime-scheme. Byron tried to avoid tampering with rimes, 
and in revising all but a few passages kept the old rime, 
and usually the old rime-words, for the new lines. Not 
only in the matter of rimes, but generally in Childe Harold, 
the poet is unwilling to abandon his first thoughts; passages 
cancelled in one line are likely to appear in another. 

The transcript records all revision in Cantos I and II, 
in all but twelve of the 109 manuscript stanzas of Canto II, 
and in seventy-seven of the 179 manuscript stanzas of 
Canto IV. All but seven of the stanzas examined in 
Canto IV are in three blocks: i-xxix (the best-known pas- 
sages of which are on Venice), cxxviii-cxlv (Coliseum), 
and clxiv-clxxxvi (Ocean). Variants in Robert Dallas’ 
transcript of Cantos I and II, the Claire Clairmont tran- 
script of Canto III, and in the first edition of each of the 
four cantos, as well as those in the seventh edition of 
Cantos I and II, are given either in brackets or in the 
notes. Variants in the edition of Ernest Hartley Coleridge 
(1899) are also reported. Of the lines shown revised in 
the transcript, the Coleridge edition notes revision in 
slightly more than one fifth. The method of the transcript 
is indicated by the following passage, the first line of 
stanza III, xxix. The cancelled word before “ether” is 
illegible except for its first letter. The variant in 
brackets, which was published, is from the Clairmont 
transcript. 





Their praise is hymned 
hynm their praise on mightier 
To-praise the-great- — h----- ether harps’ than mine— 
[by loftier harps than mine:—] 
Microfilm $6.05; Xerox $21.40. 475 pages. 
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PINDAR’S SECOND PYTHIAN ODE 
(L. C. Card No. Mic 60-4993) 


Richard Eugene Grimm, Ph.D. 
Princeton University, 1959 


The Second Pythian, dedicated the Hieron I, tyrant of 
Syracuse, has long been recognized as one of the obscurest 
of Pindar’s odes. The date and occasion of its composition 
have been disputed since the time of the ancient scholiasts. 
Its myth, dealing with the sin and punishment of Ixion, has 
been variously interpreted. No consensus has been reached 
on the significance of the personal allusions which Pindar 
makes in it. Many of the sententiae which it contains are 
open to different interpretations. 

In this study, which falls into two parts, the problems 
just cited are examined. In Chapter I, the interpretations 
of many scholars, from the time of the ancient scholiasts 
to the present, are criticized. The view that the ode was 
written for a chariot victory by Hieron at Thebes in the 
year 477 or 476--a view favored by Boeckh and many 
others--is rejected, as is the belief that the myth of Ixion 
alludes to political and military events involving Hieron in 
that same period. Wilamowitz’ contention that Pythian 2 
is an apologia made to Hieron by Pindar against the 
charges of tryannophobia is also rejected, along with his 
interpretation that the ode was written shortly before 
Pythian 1 in 470 and was intended for Hieron’s chariot 
victory at Delphi. Support is given to the view occasionally 
advanced by earlier scholars and most recently elaborated 
by C. M. Bowra, that the ode was written in 468 in honor of 
Hieron’s Olympian chariot victory. In addition, Bowra’s 
thesis, based on statements made by the scholiasts, that 
Pindar in this ode is directing his anger against Bakchylides, 
who gained Hieron’s commission in 468, is regarded as 
likely. 

In Chapter II, a line-by-line interpretative commentary 
is presented. Particular problems implicit in the text are 
discussed, and interpretative summaries are frequently 
made. In this commentary, the poem is divided into the 
following units: 


Lines 1-12. Proem: Hieron’s Victory. 
Lines 13-20. Kinyras and Hieron. 

Lines 21-24. The Myth of Ixion: Introduction. 
Lines 25-48. The Myth of Ixion. 

Lines 49-56. God and Pindar. 

Lines 57-72. Hieron and Pindar. 


Lines 72 (from xados)-96. Pindar and His Enemies. 


Throughout the commentary, particular attention is paid 
to the manner in which Pindar relates the significance of 
the myth of Ixion to his own position as he defends himself 
against the slanders made against him in Hieron’s court. 

Microfilm $4.00; Xerox $14.20. 312 pages. 
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Albert George Abdalla, Ph.D. 
University of Michigan, 1960 


The purpose of this study was to investigate the into- 
nation of Egyptian Colloquial Arabic. Instrumental 
analyses were made to obtain acoustic-phonetic data about 
certain aspects of the phonology of the dialect, and these 
data were utilized in a phonemic description of the into- 
national system. 

In Chapter I, a survey of previous research on the 
dialect is presented. The works of various linguists are 
considered, and the lack of an intensive and objective study 
of the intonational system is noted. 

The instrumental procedures used in the present study 
are described in Chapter Il. A corpus of material con- 
sisting of about 200 utterances was selected from everyday 
speech. The material was recorded as spoken by four 
native speakers of the dialect. The recorded material was 
then submitted to detailed spectrographic analysis. Broad- 
band and narrow-band spectrograms and continuous ampli- 
tude displays were made of each utterance. These were 
measured for data on duration, stress, and fundamental 
frequency. The measurements obtained were used to 
observe the durational relationships of long and short 
vowels, and to determine the average fundamental fre- 
quency values for the speech of each informant. The 
movements within the fundamental frequency pattern of 
each utterance and the ratios involved were derived from 
the fundamental frequency measurements. A listening 
experiment was also performed by means of a listening 
tape which was prepared of the corpus. Listeners were 
asked to indicate on a test form the degrees of stress they 
could distinguish in each utterance. The results helped to 
check what was observed on the continuous amplitude 
displays, and to posit and mark the various degrees of 
stress as they occurred in the material. 

The description of the data is presented in Chapter III. 
It is organized in terms of the fundamental frequencies of 
the successive syllables of each utterance, and the basic 
modulations of fundamental frequency movements charac- 
teristic of each utterance type. 

The phonemic interpretation of data is presented in 
Chapter IV. The basic assumption was that underlying the 
gross acoustic-phonetic manifestations there is a system 
comprised of a definite number of significant fundamental 
frequency values, and a set of restrictions which govern 
the organization of these values into meaningful-contrastive 
sequences. The objective, therefore, was to set up the 
significant fundamental frequency values on the basis of 
contrasts. Fundamental frequency values which were seen 
to contrast in identical or analogous environments were 
considered significant, and each significant fundamental 
frequency range was set up as a pitch phoneme. The basic 
sequences into which the pitch phonemes are structured is 
then discussed. 

The conclusions are presented in Chapter V. It was 
shown that the so-called ‘terminal contours’ or ‘junctures’ 
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are not phonemic in the dialect. Therefore, the interpre- 
tation of the pitch phenomena was made in terms of pitch 
phonemes without reference to ‘terminal contours’ or 
‘junctures.’ Three stresses, primary /"/, secondary /*/, 
and minimum /~/, and four pitch levels, low /1/, mid /2/, 
high /3/, and extra-high /4/, function in the phonological 
system of the dialect. The four pitch levels enter into a 
limited number of combinations with each other to form 
intonation contours. Besides, the successive occurrences 
of pitch level /1/, /2/ or /3/ may constitute an entire 
contour. Depending on the number of significant pitch 
levels involved in a given contour, the resulting intonation 
may be either a one-pitch level intonation, a two-pitch 
level intonation, or a three-pitch level intonation; the basic 
movement is either level, falling, rising-sustaining, rising- 
returning, or rising-falling. 

Microfilm $2.75; Xerox $8.00. 174 pages. 


POETIC CONTEXT IN THE 
COLLECTED POEMS (1909-1935) 
OF T. S. ELIOT: 

A LINGUISTIC INVESTIGATION 
OF POETIC CONTEXT. 


(L. C. Card No. Mic 60-6836) 


Viron Leonard Barnhill, Ph.D. 
University of Michigan, 1960 


The examination of Eliot’s poetry undertaken in this 
study is an attempt to investigate the phenomenon commonly 
called poetic context--the existence of which is taken for 
granted--by means of the assumptions and findings of 
Descriptive Linguistics. The purpose of the investigation 
is the same as that of any investigation of poetry: to help 
explain the workings of poetry. 

Following Charles C. Fries’ view of meaning as con- 
sisting of a linguistic layer and a cultural layer, the in- 
vestigation is directed toward an examination of the three 
levels constituting the linguistic layer: namely, the phono- 
logical, the lexical, and the syntactical. An underlying 
assumption of the study is that the elements of these levels 
or kinds of context, by their patterning outside and within 
the poem, furnish an important means by which the poet 
elicits a desired response from a reader. The patterning 
of elements outside the poem is determined by a number of 
linguistic analyses of English; the patterning of elements 
within the poem is determined by an examination of the 
poem itself. 

The assumption and method just stated lead to these 
results. The elements of phonological context are defined 
as the segmental phonemes (vowels and consonants), the 
suprasegmental phonemes (stress, pitch, and juncture), 
and the voice qualifiers (tempo, key, loudness, etc.) of 
English. The segmental phonemes are involved in the 
poetic devices traditionally called rhyme, alliteration, and 
assonance; the suprasegmental phonemes are important in 
creating the rhythm of the poem. Both kinds of phonemes 
and the voice qualifiers are used to organize the poem and 
to effect emphasis. Lexical context consists of the inter- 
relations among the name (phonological shape), sense 
(“semantic” meaning), and collocation (distribution) of 
words. These interrelations, frequently arising from such 














special lexical techniques as punning, semantic rejuvena- 
tion, etc., are crucial to our grasp of the complete work- 
ings of the poem. They play a part in organization and 
emphasis, and they provide the basis upon which the 
larger meaning of the poem depends. The parts of speech 
and the grammatical relationships which they establish 
among themselves are the elements of syntactical context. 
These elements, because they are closely related to the 
phonological elements and because they convey “gram- 
matical” or “structural” meaning, modify and convey 
poetic organization and emphasis and contribute to the 
extralinguistic meaning of the poem. 

The conclusions which can be drawn from the study 
are best stated according to the effects of the investigation 
upon certain traditional observations about the elements of 
poetic context. Defining rhythm in terms of stress, pitch, 
and juncture resolves some of the difficulties posed by 
traditional metrics. Statements about sound symbolism 
and the function of alliteration and assonance can be ex- 
amined more carefully than they usually are if the function 
of the segmental phonemes is considered. The role of the 
voice qualifiers in organization and emphasis, which is 
ordinarily neglected in conventional treatments of poems, 
can be conveniently and convincingly handled in a linguistic 
approach to poems. On the lexical level, a linguistic 
approach provides us with a means of defining and ex- 
ploring lexical themes, devices not adequately accounted 
for by the terms images, allusions, and symbols. A lin- 
guistic treatment of syntactical context permits us to 
discover the connections possible between syntax and 
rhythm and the poetic uses of usual and unusual syntax. 
Finally, the preceding remarks point to the main benefit 
of a linguistic approach to poetic context: a reliable 
system by which we can describe the nature and effects of 
poetic language. 

Microfilm $3.40; Xerox $11.95. 262 pages. 











A CRITICAL EDITION OF 
THE FABLIAUX OF RUTEBEUF 


(L. C. Card No. Mic 60-6848) 


Angelo Cantera, Ph.D. 
University of Michigan, 1960 


Rutebeuf’s fabliaux, though they are not among the 
author’s livelier productions and are comparatively minor 
specimens of their genre, yet possess a peculiar interest 
for the medievalist, since they are among the very few 
examples of these verse tales whose author is not only 
named but well-known to the student through his numerous 
other writings. However, though thrice previously edited 
in the nineteenth century, there has up to now been no 
really satisfactory critical edition of the poems. The 
works of Jubinal, Montaiglon-Raynaud and Kressner all 
suffer from capriciousness of method and a paucity of 
variants and explanatory notes; Kressner’s texts are 
further marred by a normalization of the orthography. 

In addition a new manuscript for two of the poems came 
to light at Chantilly in 1895 after all three of the above- 
mentioned editions had already been published. 

The present work is therefore an attempt to fill the 
obvious need for a new edition of Rutebeuf’s fabliaux, 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





LANGUAGE AND LITERATURE 


2285 





worked out in accordance with modern principles con- 
cerning textual criticism. 

Rutebeuf’s fabliaux are five in number: Le Pet au villain 
(PV), Ci Encoumence de Charlot le Juif qui chia en la pel 
dou lievre (CJ), De la Damme qui fist les trois tours entour 














De Frere Denise (FD). These fabliaux are preserved in 
various combinations in four late thirteenth-century 
manuscripts: A (B. N. fr. 837) containing PV, DQ and FD; 
B (B. N. fr. 1593) containing PV and DQ; C (B. N. fr. 1635) 
containing PV, CJ, DQ, TA and FD; and E (Chantilly 475) 
containing PV and DQ. Upon investigation no evidence was 
found which would justify construction of a stemma. MSS A 
and C, however, were manifestly superior to the other two - 
and it was therefore decided to edit PV and DQ, which are 
found in all MSS, in accordance with the technique of the 
manuscrits-contréleurs developed by Albert Henry. MSA 
was first chosen as the base for the critical text, chiefly, 
in the absence of other criteria, because its Ile-de-France 
dialect seemed more likely to reflect Rutebeuf’s own speech 
than the pronouncedly northern forms employed by the 
scribe of C. The reading of A was then followed for the 
critical text whenever it was supported by C. When the 
two MSS differed, A was preferred regardless, whenever 
it agreed with E (it never enjoys the sole support of B). 
When CE agreed against A, however, their version was 
accepted and the reading of A relegated to the variants. 
For FD, where only MSS A and C were available, A was 
again chosen for the base and its readings were used for 
the critical text except where obviously mistaken. CJ and 
TA occur only in C and this text was therefore utilized with 
only the correction of obvious errors. All variants, ex- 
cepting only those of a purely orthographic nature, are 
given following their respective fabliaux. Analyses of the 
language of the scribes and of the author, translations of 
the poems into English, a set of notes on the text and 
translations, a selective glossary and an index of the proper 
names have also been provided. 

Microfilm $2.75; Xerox $7.00. 149 pages. 








A SYNTACTICAL STUDY 
OF THE INDIRECT INTERROGATIVE 
IN OLD SPANISH 


(L. C. Card No. Mic 60-5492) 


James Ray Chatham, Ph.D. 
The Florida State University, 1960 


The theory and description of interrogative construction 
in Spanish were traced through their development beginning 
with the grammar of Nebrija. The analysis of the indirect 
interrogative in Spanish was made on the basis of the 
grammatical part of speech of the introductory interroga- 
tive word (the interrogative pronoun, adverb, and adjective, 
and the conjunction si). The functions of the interrogative 
noun clause as the direct or retained object, subject, 
predicate nominative, the appositive, and the object of 
prepositions were indicated. The substitute of the relative 
clause or a noun in the same function as that of the inter- 
rogative noun clause was included in this study for com- 
parison. The free indirect interrogative, an independent 
utterance which is syntactically related to the preceding 





sentence or sentences in tense sequence and pronoun 
sequence, was analyzed in the same manner as the sub- 
ordinate interrogative noun clause. 

The order of the main structural units was indicated 
for each example found in texts of medieval and Renais- 
sance literary works through Lazarillo de Tormes. 
Frequencies of governing verbs and expressions and fre- 
quencies of patterns of main syntactical elements, together 
with the use of pleonastic que and si, were indicated in the 
conclusion. The corpus of data in the conclusion will form 
the basis for comparison with future studies which may be 
made for more modern periods in the history of the 
Spanish language. 

Microfilm $3.15; Xerox $11.05. 244 pages. 





COLOR TERMS IN TRANSITIONAL LATIN: 
A METHOD FOR THE DIACHRONIC INVESTIGATION 
OF THE SEMANTICS OF AN AREA OF 
VOCABULARY TOGETHER WITH AN INITIAL STUDY. 


(L. C. Card No. Mic 60-4980) 


Mills F. Edgerton, Jr., Ph.D. 
Princeton University, 1960 


This dissertation attempts to develop a viable method 
of gathering and organizing semantic data in such a way 
that they will have maximum immediate and future utility, 
and that they can be profitably augmented by the results of 
further similar investigations. 

The thesis is predicated on the premise that the rela- 
tively long and uninterrupted tradition of written records 
of the development of the Latin language and of its trans- 
formation into the later Romance languages and dialects 
offers an excellent opportunity to trace the continuity, 
change, or disappearance of vocabulary over a period of 
centuries within a framework of relevant linguistic, cul- 
tural, political, economic, and social factors. The dis- 
sertation, therefore, includes as Part I an attempt to 
outline the conditioning factors which seem to be of most 
immediate concern. 

It is clear that semantic investigations of groups of 
lexemes will more readily yield information of use in 
determining over-all patterns than will unco-ordinated 
separate studies of single words. It is equally clear, on 
the one hand, that such groups must be semantically 
unified, and, on the other hand, that the investigation must 
not be limited by morphological considerations peculiar to 
specific languages. The vocabulary indicative of color- 
notions was chosen both because it is conceptually and 
phenomenologically unified and because it presents the 
additional advantage of having an extra-linguistic reference 
as opposed to purely intellectual abstractions essentially 
dependent on further and ultimately circular use of 
language. 

In order to achieve maximum efficiency, it is apparent 
that, since detailed semantic analysis of all of the color- 
vocabulary in any considerable mass of written material 
is bound to be tedious, time-consuming and, more often 
than not, hampered by lack of adequately edited texts, 
works ought to be chosen which deal specifically with color. 
Practical manuals of color recipes and advice for painters 
and craftsmen were found best to meet this requirement. 
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Since a comprehensive study of the color-vocabulary of 
the ancient Latin language had already appeared and similar 
studies had been completed or were being carried out in 
various Romance languages for different moments of their 
history, it therefore seemed appropriate to undertake a 
comparable analysis of the medieval Latin documents, of 
the intermediate stage, for which purpose two manuals 
were found most suitable and were consequently analyzed 
in Part Il. This analysis is the first of a projected series 
and is presented in sufficient detail, it is hoped, to allow 
maximum latitude for further data to be co-ordinated 
with it. 

The insights obtained are of necessity tentative and are 
intended as a nucleus about which the results of future 
studies of other similar manuals will in time be grouped 
to yield eventually a more complete picture of the re- 
sources of Latin between ancient and Renaissance times 
for the expression of color-notions. It is probable that 
ultimately such an accumulation of data can be usefully 
digested and published in the form of a compact manual of 
charts and maps on the basis of which comparative studies 
of intrinsic interest will be possible. It will thus be pos- 
sible also to use the color-vocabulary of medieval texts 
as internal evidence in dating and otherwise classifying 
them. 

These initial results tend to indicate that only a small 
part of the resources of the ancient language had survived 
into medieval times and that a relatively large new vocabu- 
lary had been created from many sources in later times, 
most probably as a result of the decay of an old and the 
creation of a new civilization. 

Microfilm $5.50; Xerox $19.35. 429 pages. 


MILTON’S GRAMMAR 
(L. C. Card No. Mic 60-6027) 


Ronald David Emma, Ph.D. 
Duke University, 1960 


Supervisor: John Hurt Fisher 


This study attempts to describe Milton’s characteristic 
grammatical practice, whenever possible fitting the data 
into the history of language development or using them to 
define elements of Milton’s style. Although usages that 
appear only a few times in all of Milton’s poetry and prose 
receive attention when they are important, the study is 
based as directly as possible on the statistical analysis of 
the words, phrases, clauses, and sentences in eight samples 
of his writing, each of approximately one thousand words. 
Sometimes Milton’s usage is considered in relation to that 
of his predecessors, as described in grammars of the 
usage of Spenser, Shakespeare, Jonson, and Donne; and 
small samples of the writing of Shakespeare and of 
T. S. Eliot are examined to suggest New English usage 
with reference to particular practices. 

Seven chapters of the work treat the morphemics of 
Milton’s use of the main parts of speech, and an eighth 
chapter considers the larger grammatical units forming 
clause and sentence patterns in his poetry and prose. 
Analysis reveals few peculiarities, even with reference to 
modern usage, in Milton’s characteristic use of nouns, 





pronouns, adjectives, verbs, adverbs, prepositions, and 
conjunctions, although frequencies drawn from the samples 
and related data suggest that he uses proportionately more 
descriptive adjectives, prepositions, and conjunctions than 
most NE writers. Explanations offered for the high fre- 
quencies are his strong concern with qualification and his 
need to link--often loosely and paratactically within the 
older English tradition--the many elements of unusually 
long sentences. Clause and sentence patterns, many 
removes from both the packed lines of Metaphysical poets 
and the “plain prose” often associated with Dryden, are 
found to be simpler than is normally recognized. 

Characteristically Milton rarely employs archaic noun 
plurals after Comus, never uses the pronoun his to form 
a noun genitive, and assigns gender to personified neuter 
nouns consistently. Milton’s use of pronouns in his three 
main poems is marked by his preservation of the native 
English distinctions of number for the second person, as 
found in the King James Bible; in his prose he uses the 
undifferentiated you that already had gone far toward 
becoming standard. He avoided use of the new genitive 
form of the neuter pronoun, its, but was largely “modern” 
in his choice of forms of the relative pronouns for ref- 
erence to persons and things. Although the quantity of his 
descriptive adjectives suggests an interest in qualification 
comparable to Spenser’s, Milton’s use of adjectives is less 
baroque than Spenser’s and more functional, characterized 
by attention to precise meaning. His use of inflected and 
periphrastic comparative forms, archaic forms, and 
articles is more regular than that of earlier Renaissance 
writers. That the frequency of verbs in the sample is 
relatively low argues that Milton’s preference for the 
qualifying elements of the sentence is maintained partly 
at the cost of the predicating elements, but his verbs show 
considerable precision of expression. Except for his use 
of hath and, sometimes, doth, Milton uses the -s terminal 
of the third person singular of the verb. He does, however, 
use some preterit forms for participles and some parti- 
ciples for preterits. Little distinguishes his use of adverbs 
and prepositions from usage today. His clear preference 
for co-ordinating conjunctions points to the basic simplicity 
of his thought units. Despite frequent inversions of normal 
English word order and sentences that average 40 words 
in length and contain many clauses, most of Milton’s 
sentences other than simple ones either are loose or con- 
tain a substantial portion of loose elements. 

Microfilm $2.75; Xerox $9.00. 196 pages. 





HUICHOL SYNTAX 
(L. C. Card No. Mic 61-20) 


Joseph Evans Grimes, Ph.D. 
Cornell University, 1960 


Huichol is a Uto-Aztecan language spoken in west 
central Mexico. Patterns of arrangement of words differ 
from one level of the syntactic hierarchy to another; word, 
phrase, clause, sentence base, sentence, period, and para- 
graph levels are thus distinguished. 

Words are classified as verbs, nouns, adverbs, parti- 
cles, and substitutes according to their syntactic privi- 
leges of occurrence. Words are built on four patterns of 
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stem-affix combination, some parts of which (the inflec- 
tional morphology) are pertinent in syntax. 

Forms for which a single word can be substituted in 
a clause are phrases. By their syntactic privileges of 
occurrence phrases are nominals, verbals, adverbials, 
and quotationals. Phrase patterns are appositive, attribu- 
tive, additive, developmental, and directive (uncentered, 
with enclitic). Some phrases can be derived from clauses 
by transformation. 

Clauses contain a verbal nucleus, or lack a nucleus but 
have privileges of occurrence like those of nuclear clauses. 
Major (i.e., highly productive) clause types with nucleus 
are distinguished by cross-reference patterns, with sub- 
types distinguished in other ways: intransitive (cross- 
reference with subject only), transitive (with subject and 
object), complemented (with subject but not with comple- 
ment, an object-like nominal that is present), and comple- 
mented transitive (with subject and object, and including a 
complement). One major and two minor clause types 
contain no verbs. Any clause type may be expanded by the 
addition of constituents denoting location, time, manner, 
extent, emphasis, instrument-purpose, and accompaniment- 
association. 

Transformations relate clauses yet undescribed to 
clauses already described. Transformations include: 

(1) core transformations, which yield independent clauses, 
and include passive and similar voice shifts, interrogation, 
certain modal elements, and reduction of redundant ele- 
ments, (2) shunting transformations, which yield clauses 
that stand in specific grammatical relationships to other 
clauses, and include relative and subordinate clauses, 

and (3) order transformations, which relate clauses that 
are similar except for word order. 

Sentences consist of a sentence base plus intonation. 
Bases are simple (one clause), hypotactic (independent 
plus subordinate clauses), or paratactic (two or more 
bases with linking intonation). Several sentences may turn 
out to be joined by a modal sequence into a period. Para- 
graphs are marked by particles. 

An analyzed text and miscellaneous jottings on problems 
yet to be clarified in the verb morphology are included as 
appendices. Microfilm $2.75; Xerox $8.40. 185 pages. 


VERB MORPHOLOGY OF 
EGYPTIAN COLLOQUIAL 
ARABIC CAIRENE DIALECT 


(L. C. Card No. Mic 60-6880) 


Salah Eldin Helmy-Hassan, Ph.D. 
University of Michigan, 1960 


The purpose of this morphological study is to present 
a descriptive linguistic analysis of the structure of the 
verb of Egyptian Colloquial Arabic, Cairene Dialect. 

It attempts to fill a gap in Arabic studies not adequately 
covered by previous works, and also to offer material for 
pedagogical application. 

The data were mainly gathered from the author’s own 
idiolect. The analysis is based on modern linguistic 
theories and techniques. It also utilizes the criterion of 
the discontinuous morpheme. 

This study shows that a verb includes only one bound 





stem, which consists of a minimum of two stem formatives: 
a consonantal root morpheme and a vocalic pattern mor- 
pheme. The dovetailing of these two morphemes, which 
are usually discontinuous, results in forming four types 

of primary stems. A verb may also include one of these 
primary stems plus only one of five mutually exclusive 
members of a third class of stem formatives. This ex- 
panded new form is a secondary stem type, which is also 
bound. Verbs and verb classes vary as to the number of 
primary and secondary stem types. 

A verb stem always co-occurs with only one subjectival 
verb affix either suffixed or prefixed to the stem. This 
obligatory affix determines, in large measure, the vowel 
quality of the stem pattern. Its position relative to the 
stem makes the distinction between the perfective and the 
imperfective aspect of the verb. A verb stem may also 
co-occur with other, but non-obligatory, verb affixes and 
modifiers. There cannot be more than six affixes and 
modifiers in one verb construction. 

Six conclusions can be drawn from this study. 1) A verb 
includes at least three morphemes: a consonantal root, 

a vocalic pattern, and a subject verb affix. 2) A verb 
includes only one bound stem either primary or secondary. 
3) There are three verb classes in the language set up on 
the basis of the number of radicals (consonants) in the root 
morpheme: biliteral, triliteral, and quadriliteral. 4) There 
are two vocalic pattern morphemes. 5) A verb signals 
either the perfective or the imperfective aspect, showing, 
in some instances, person-gender-number distinction. 
There are three persons: first, second, and third; two 
genders: masculine and feminine; and two numbers: 
singular and plural. The gender dichotomy is only in the 
second and third singular persons, not in the first singular 
nor in the plural forms. 6) Despite the common impression 
of the irregularity of the verb conjugation system of 
Egyptian Colloquial Arabic, Cairene Dialect, the applica- 
tion of this analysis to a large corpus of verb forms re- 
vealed a very high degree of adequacy with surprisingly 
few residues. Microfilm $2.75; Xerox $5.80. 117 pages. 


THE VERBID CLAUSE 
IN CURRENT ENGLISH 


(L. C. Card No. Mic 60-5967) 


M. Margueritte Johnson, Ph.D. 
University of Washington, 1960 


Chairman: Porter G. Perrin 


The verbid clause, widely and inaccurately known as 
the nominative absolute or absolute phase, is a linguistic 
structure consisting of at least two basic elements, a 
nominal and a participle, which have the relationship of 
subject and verb rather than that of noun plus modifier. 
Frequently, a third basic element, a direct object or sub- 
jective complement, is present which helps emphasize the 
clausal nature of this construction which functions usually 
as a modifier either to the whole sentence or to a part of 
the sentence in which it occurs. 
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Typical examples are: 


“Don’t start anything with that shrimp,” said one of 
them, his wet pink eyes trying to look sober and re- 
sponsible. _ ‘ee fers. 

He was weeping, Christian noticed with surprise, the 


tears making harsh lines down the nameless paste on his 
cheeks. 











Data composed of more than one thousand examples 
collected from sources representing all levels of modern 
prose--best sellers, murder mysteries, low brow fiction, 
scholarly journals, pulp magazines, newspapers, text 
books, and respected works of fiction as well as some 
radio and television programs--support the following prin- 
cipal conclusions: 

The verbid clause is a significant and current locution 
of the language, not confined to any one level but occurring 
frequently in all kinds of writing. It is as much at home on 
the general level as the “literary,” in both oral and written 
expression. Even its colloquial use is fairly common and 
not restricted to set phrases like “God willing” or 
“it being... .” 

Another conclusion the data support is that the verbid 
clause can occupy one of three positions in its sentence: 
pre-, post- (the most common by three to one) and inner. 
That is, this construction may begin or end a sentence or 
come at any juncture within the sentence. 

The examples show that verbid clauses are not limited 
to the function of “sentence modifier,” analogous to ad- 
verbial clauses, but based on an analysis in conformity 
with the method of Immediate Constituents, it may modify 
a part of a sentence. This conclusion is further substan- 
tiated by certain examples which contain more than one 
verbid clause not parallel to each other syntactically. 
More than an option for an adverbial clause, it can also be 
selected instead of several other constructions such as an 
adjective clause or simple sentences. 

The verbid clause does have syntax, often explicitly 
stated or indicated by intonational contours, position, 
pronouns and the principle of antecedents, a limited means 
of agreement, and the word with, the latter furnishing a 
traditional sign of relationship. In some examples, the 
verbid clause is so tightly knit to its sentence that to 
remove it would destroy meaning. In others, to change 
its position would alter meaning. Explicit relationship 
can be demonstrated by changing case or number in one 
part of the sentence, a change necessitating a similar one 
in the verbid clause. 

Stylistically, the verbid clause adding detail or extending 
an idea is a source of economy or liveliness. It aids the 
pace of narration, enlivens description, and lightens ex- 
pository prose. In good writing, it may vary rhythm in 
extended passages of characterization or add mobility and 
smoothness to tableaux. It is a versatile construction 
offering simplicity, directness, and freedom to the effec- 
tiveness of any type of expression. 

This study furnishes adequate evidence that the verbid 
clause should be accepted as a construction in modern 
prose and should be recognized as a frequent, effective, 
and useful locution in the language. 

Microfilm $2.75; Xerox $5.80. 118 pages. 








A DESCRIPTIVE-COMPARATIVE STUDY 
PREDICTING INTERFERENCE AND 
FACILITATION FOR TAGALOG SPEAKERS 
IN LEARNING ENGLISH NOUN-HEAD 
MODIFICATION PATTERNS 


(L. C. Card No. Mic 60-6919) 


Emy Mariano Pascasio, Ph.D. 
University of Michigan, 1960 


The descriptive-comparative studies of two given lan- 
guages make it possible to locate points of similarity and 
difference between these two languages, and to predict 
more precisely the interference and facilitation the 
speakers will encounter in learning the new language. 

The purpose of this study was threefold: (1) to compare 
a part of English syntax with an equivalent part of Tagalog 
syntax; (2) to predict the points of interference and facili- 
tation that will arise at this syntactical level for Tagalog 
speakers learning English and classify them on different 
levels of ease and difficulty; (3) to prepare sample testing 
materials based on the predicted points of interference 
and facilitation and to administer these tests to a sampling 
of Tagalog speakers to verify the predictions made. 

Since the complete comparison of two languages is a 
task of great magnitude, this study was limited to some of 
the major noun-head modification structural patterns. 

The procedures for comparison set up by Robert Lado in 
his book, Linguistics Across Cultures were followed. 

In the comparative analysis, the similarities and dif- 
ferences of English and Tagalog were assumed to be a 
function of three linguistic factors: form, meaning, and 
distribution. Form refers to the shape of the elements in 
isolated forms as well as in sequences, to the order of 
elements, to stress, and to function words in relation to 
the other elements in the construction. Meaning refers to 
the grammatical meaning, that is, the modifier in its rela- 
tion to the head. Distribution refers to the occurrence of 
the construction in the larger structural patterns of the 
language; this was restricted to subject function. 

The predicted language learning problems were clas- 
sified under two types, reception and production, because 
some patterns were assumed to be easier to recognize 
than to produce. Then these predicted problems were 
assigned to different levels of ease and difficulty arranged 
in ascending order from Ato D. To verify the predictions 
made a special exploratory test was constructed and ad- 
ministered to three hundred Tagalog students in the 
Philippines. 

The test results confirmed the predictions made. The 
proportion of wrong answers increased from Level A 
through Level D. The differences were statistically sig- 
nificant. 

The conclusions and implications made as a result of 
this study are: (1) there is an effect of previously learned 
language habits upon foreign language learning, the similar 
elements were found easy and those different ones difficult; 
(2) a comparison of the students’ native language and the 
language to be learned furnishes a basis for better de- 
scription of the language learning problems involved, 
preparation of teaching materials, and constructions of 
tests for diagnostic and evaluation purposes; (3) it is not 
only possible to predict areas of interference as well as 
facilitation between the two languages but also to rank them 
into different levels of ease and difficulty; (4) empirical 
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evidence is helpful in verifying predicted language learning 
problems and also in unravelling other problems involved; 
(5) teachers with a knowledge of such problems can be 
expected to guide their students better. They will under- 
stand the cause of an error and be better able to prepare 
corrective drills; (6) the learning burden can be graded 
according to difficulty instead of arranging the lesson 
series in a purely logical sequence. 

Microfilm $2.75; Xerox $8.80. 192 pages. 


A WORD ATLAS OF NORTHEAST TEXAS 
(L. C. Card No. Mic 60-5929) 


Fred Anderson Tarpley, Ph.D. 
Louisiana State University, 1960 
Supervisor: Professor Nathaniel M. Caffee 

A Word Atlas of Northeast Texas is a lexical study-- 
with phonological observations--based on interviews with 
two hundred native informants in twenty-six counties in 
the northeastern corner of Texas. The survey is intended 
primarily as a study of the geographical distribution of 
folk synonyms for 127 concepts; other goals are to consider 
pronunciation and meaning, to preserve expressions which 
are disappearing, and to show relationships between the 
age, sex, education, or community size of the informant 
and his vocabulary. 

The dialect of Northeast Texas is more readily under- 
stood after the historical background of the settlement and 
economy of the region has been established. From the 
beginning of Anglo-American migrations into Northeast 
Texas, the population has been characterized by dominance 
of the southeastern United States as the source of Scotch- 
Irish immigrants, lack of a foreign-born element, and high 
percentages of Negroes in comparison with other sections 
of Texas. 

Responses to each of the items of the questionnaire are 
depicted by symbols plotted on maps at the location of each 
informant’s community. For the most part, the vocabulary 
of the 22,000 square miles comprising Northeast Texas is 
highly homogeneous, but in several instances, isoglosses 
(word boundaries) separate areas of usage. A significant 
bundle of isoglosses sets the southeastern counties bor- 
dering Louisiana apart from the remainder of Northeast 
Texas. 

A table of percentages accompanying each map shows 
the frequency of the various responses according to the 
informant’s age (in ten-year groups), sex, education, and 
community size. These statistics were compiled from a 
frequency distribution analysis tabulated on an International 
Business Machines’ 650 computer at the Louisiana State 
University Computer Research Center. Following each 
tabulation is a discussion of the lexical concept, interpre- 
tation of statistics, and comparison of Northeast Texas 
vocabulary with that recorded in Hans Kurath’s A Word 
Geography of the Eastern United States and in other re- 
gional studies. — 

A portion of this word atlas is devoted to distinctive 
features of Northeast Texas pronunciation. Phonetic 
transcriptions illustrate vowels in stressed and unstressed 














positions, consonants, stressing, and other phonological 
data which appear to be characteristic of the dialect. 

Correlation of results with other dialect studies shows 
that Northeast Texas vocabulary is closely related to the 
South and South Midland areas of the Eastern United States 
as defined in Kurath’s Word Geography. On the basis of 
existing surveys, the greatest kinship may be established 
with an area comprising western North and South Carolina, 
southwestern Virginia, and southern West Virginia. Phono- 
logical characteristics also bear closer resemblance to 
the South and South Midland areas than to any other regions 
defined by Kurath. 

Other conclusions to be derived from this study are the 
following: 1) The history of the region and its people has 
an important bearing upon present-day vocabulary; 2) The 
vocabulary within the region is highly homogeneous; 
geographical factors are less important in word distribu- 
tion than the age, sex, education, and community size of 
the native speaker; 3) Not until linguistic atlases have 
been made available for all parts of the United States will 
the complete dialectal position of Northeast Texas be 
known. 

A glossary of approximately 1700 answers to the 127 
items of the questionnaire is appended to the study. 

Microfilm $6.45; Xerox $22.95. 506 pages. 
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Cortland Pell Auser, Ph.D. 
New York University, 1960 


Adviser: Professor William M. Gibson 


George Pope Morris played a significant role as a 
journalist in early nineteenth century America. When he 
established the New York Mirror in 1823, he put to good 
use his practical printing experience acquired early in life 
and his knowledge of earlier periodicals. For twenty years, 
he published the Mirror, applying to its editorship his 
business ability composed of an abiding conscientiousness, 
a shrewd sense of public requirements, alertness in recog- 
nizing talent, and tact in dealing with his public and his 
colleagues. 

The Mirror and its successors contributed much to 
American belles-lettres. They publicized problems of 
authors and journalists, while providing writers media 
for expression. Aiding in the development of the 
Knickerbocker tradition, Morris’ journals published 
Irving’s essays and sketches. Morris personally knew, 
among many others, Cooper, Paulding, Bryant, Halleck, 

T. B. Aldrich, and Bayard Taylor, and helped all by printing 
their work. He also reprinted poems by Longfellow, 

Lowell, and Holmes, and sketches by Nathaniel Hawthorne. 
Asa friend, Morris particularly encouraged Edgar Allan Poe 
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by printing his poetry and critical essays, hiring him as an 
editorial assistant for the Evening Mirror, and favorably 
criticizing his work from as early as 1831 until Poe’s 
death in 1849. Morris also printed work by European 
writers, thereby providing additional models for literary 
work in America, strengthening old literary vogues and 
establishing new ones. The periodicals he edited served 
as purveyors of foreign belles-lettres when American 
nativists were either ignoring or condemning transatlantic 
productions. Morris’ was the pioneer effort in establishing 
a non-political foreign correspondence. 

In his later periodicals, the Evening and Weekly Mirrors 








and the Home Journal, Morris paid greater attention to 





features which made them “family” and “social” magazines. 


They, moreover, became the self-appointed instruments of 
refinement and arbiters of fashion. The editors attempted 
to satisfy a more select audience composed of those who 
emulated the well-to-do of New York Society. In the 
Home Journal, Morris combined features of domesticity 
and of culture to produce a non-political magazine-news- 
paper for the self educating housewives and business men 
and for the urban litterateurs. 

Morris’ contribution was distinctive for he succeeded 
in maintaining a proper proportion of the light and the 
serious among the articles in the issues he published. 
Adhering to principles of clarity and brevity in selecting 
articles, he successfully provided readers both entertain- 
ment and instruction. His journals, moreover, contributed 
status to the professional writer and the magazinist and 
aided in the creation of a milieu for writers of periodical 
literature; at the same time they encouraged devotees of 
the other fine arts in the metropolis. 

While editor of the New York periodicals, Morris 
became widely known as a versifier. His work shows that 
he was no innovator, for he poetized to please a large 
audience. His experience as editor aided his success as 
a song writer and as an anthologist. Yearly, he demon- 
strated a singular ability to sense what would be bought 
and read. 

In addition to many editorial items, Morris’ prose 
consisted of sketches, letters, and a novelette, all written 
for the periodical reading public. He wrote two dramatic 
pieces, the success of which also proved that he could 
sense what the public wanted and could answer that pref- 
erence. In all that he edited or wrote, Morris showed 
himself to be a master of contemporary good taste. 

Diversified as were his talents, Morris demonstrated 
his real ability in the field of journalism. In the pre-Civil 
War decades, a significant number of tendencies in the 
expanding literary spirit reached a wide reading public 
through the periodicals edited by George Pope Morris. 

Microfilm $5.50; Xerox $19.60. 431 pages. 
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This study presents a summary of dictionaries used in 
Japan before the seventeenth century, describes the format 





and contents of the Rakuyoshu as compared with earlier 
Japanese dictionaries, and, through collation, establishes 
some of the sources used in its compilation. 

The first dictionaries used in Japan were Chinese 
dictionaries organized in conformity with one of the three 
aspects of Chinese characters—form, sound, and meaning. 
This triple division serves to classify the approximately 
fifty Chinese and one hundred Japanese dictionaries and 
dictionary-like compilations used in Japan before 1600. 
The evolution of character transcription and the analysis 
of characters into component parts clarifies the manner 
in which character configuration determines the internal 
organization of dictionaries of the first type. Among the 
sorting devices used in works classifying words according 
to their sound is the use of rhyme in certain Chinese 
dictionaries. The phonetic use of Chinese characters in 
Japan led to the development of the Japanese kana sylla- 
baries; the sequence followed in these syllabaries was 
used to systematize entry order in Japanese dictionaries. 
The various subject headings used in the classified dic- 
tionaries of the third type are also discussed. 

Chinese dictionaries continued to be imported and to 
influence Japanese dictionary production throughout the 
period under study, but by the end of the Heian period 
(794-1185) tome-like compilations in the Chinese tradition 
were giving way to simplified Japanese language works 
whose format was primarily dependent upon the order of 
the syllabary—often with secondary classification by 
subject headings—and whose contents reflected the language 
of everyday life. This process was so accelerated in the 
Kamakura and Muromachi periods (1185-1603) that by the 
end of the sixteenth century a number of popular dic- 
tionaries were available to the compilers of the RakuyOdshu. 

The Rakuyodshi, published by the Jesuit Mission Press 
at Nagasaki in 1598, is a Chinese-Japanese dictionary in 
three sections using the kana syllabary to indicate for each 
Chinese character its naturalized pronunciation together 
with the Japanese words thus transcribed. By dividing the 
work into three parts the compilers made it possible, first, 
to discover the character appropriate for writing a word 
by looking it up according to the pronunciation borrowed 
into Japanese from Chinese; second, to gain the same 
information through looking up a word according to its 
pronunciation in Japanese; and, third, to learn the several 
pronunciations of an unfamiliar character by hunting it out 
in terms of 105 analytic elements. 

The compilers of the Rakuyosht resorted to several 
devices new to Japanese lexicography including: the 
separation of on (Chinese) and kun (Japanese) pronuncia- 
tions; the combining of alphabetization and the classified 
listing of words; the use of the kana syllabary for phonetic 
rather than historical spellings of words; and the con- 
sistent use of special symbols to distinguish words pro- 
nounced with a voiceless bilabial stop. 

Five per cent of the lexicon of the Rakuyoshu has been 
compared with that of nine contemporary dictionaries— 
both Chinese and Japanese. The results indicate that 
approximately 50 per cent of the entries do not occur in 
the collated works; that the majority of such entries were 
everyday words; that a comparatively large number of 
Buddhist terms, proper nouns, and poetic words are also 
included; and that words shared with other works appear 
most often in editicns of two native dictionaries, the 
SetsuyOshtu and the Unpo irohashu 

Two conclusions can be drawn, namely, that the 
RakuyOoshit was largely an original work; and that although 
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it inevitably makes use of both materials and ideas from 
contemporary dictionaries, the excellence of its added 
features makes it conspicuous among them. 

Microfilm $4.40; Xerox $15.55. 344 pages. 


THORNTON WILDER: 
A CRITICAL STUDY. 


(L. C. Card No. Mic 60-6842) 


Rex James Burbank, Ed.D. 
University of Michigan, 1960 


The purpose of this study is to analyze and evaluate the 
novels and plays of Thornton Wilder, and to relate him to 
the literary, ethical, and religious traditions and move- 
ments to which he belongs. In view of the fact that there 
is as yet no full-length attempt to expound the art of this 
three-time Pulitzer Prize winner, the need for sucha 
study as this is apparent. 

The Introduction relates the history of Wilder criticism, 
from the attack upon him in 1930 by Marxist Michael Gold 
to the latest attacks by Henry Morton Robinson in the 
Saturday Review and Esquire. The Introduction sets forth 
the contention that too much controversy has centered 
around Wilder to allow proper consideration of him as a 
literary artist. Critics who have attacked him have gen- 
erally failed to take into account the real moral, aesthetic, 
and religious nature and purposes of Wilder’s works, which 
are less unconcerned with contemporary problems, less 
derivative, and more profound than most critics will allow. 

Chapter I is an attempt to show briefly the intellectual 
background against which Wilder, as a religious humanist, 
should be studied. The chapter defines two attempts to 
cope with the scientific method as a way of knowing and to 
save traditional moral and ethical values from the devasta- 
tion done them by the rise of science. The two movements 
defined are Humanism -- as expounded by Babbitt 
and Paul Elmer More -- and Personalism -- as devel- 
oped by such men as Edgar Sheffield Brightman and 
Emmanuel Mounier. 

Chapter II relates the impact of science and journalism 
upon literature during the latter part of the nineteenth 
century and the first three decades of the twentieth 
century. The principal outgrowth of science and jour- 
nalism in literature was the great naturalistic-realistic 
tradition which included such novelists as Garland, Norris, 
and Stephen Crane, and such dramatists as Ibsen. The re- 
action against this movement was the anti-realistic move- 
ment, led by such men as Hudson and Cabell, in fiction, and 





by men like Strindberg, Obey, Lorca, and Eliot in the drama. 


In Chapter III, Wilder is related to Humanism-Person- 
alism and anti-realism on the basis of his non-literary 
works (his speeches, lectures, and scholarly and critical 
articles). 

Chapter IV consists of critical analyses of his five 
novels, showing his early groping for an objective 
method of handling his materials and his achievement 
of an objective point of view in the existentialist novel 
The Ides of March. The novels are related to the back- 
ground materials of the first two chapters and to other 
works -- to Cabell’s fantasies; to Merimee’s La Carosse 
du Saint Sacrement; to works by Terence and Menander; 
to Sinclair Lewis’ Elmer Gantry; to the ideas of Sartre. 














In Chapter V Wilder’s development as a dramatist is 
shown in terms of an early tendency towards aestheticism, 
followed by a turn to life in America (Our Town, The Skin 
of Our Teeth, The Matchmaker), and finally a return to 
aestheticism in his latest work, The Alcestiad. The plays, 
like the novels, are analyzed and evaluated from the stand- 
point of (1) their success or failure in presenting a vision 
in which complexity of conception is achieved through 
combining a convincing portrayal of life and the “ideas” 
that Wilder insists provide the main purpose and justifica- 
tion of a literary work of art, and (2) Wilder’s achievement 
of what he has indicated he has set out to do. 

Chapter VI contains some conclusions about Wilder’s 
importance as a writer. He is shown to be more truly 
“humanistic” than either Babbitt or More, to go beyond 
the “religion-of-humanism” Francis Fergusson has 
charged him with holding, to be in the tradition of Whitman 
in his efforts to make a case for America (including the 
middle class) and democracy, and to be a major writer 
whose importance is still underestimated by critics. 

Microfilm $4.00; Xerox $14.20. 311 pages. 











THE DUBLIN MATERIA POETICA 
OF SEAN O’CASEY 


(L. C. Card No. Mic 60-6481) 


Patricia Moore Esslinger, Ph.D. 
Tulane University, 1960 





Chairman: Dr. Aline Taylor 


Virtually all critics of Sean O’Casey acknowledge the 
fact that the playwright utilizes his own experiences in his 
early Irish plays, but few are concerned with how he does 
so, and few recognize the actual experiences that lie behind 
the plays. These critics refer to O’Casey’s plays as con- 
fused, formless, and akin to the music-hall review because 
they are unfamiliar with the chaotic background conditions 
of Irish history O’Casey is depicting so exactly. The 
present study focuses on O’Casey’s relation to this chaos 
of “The Troubles,” his place in the Irish-Anglo-Irish 
division of Ireland, his Dublin background, his association 
with the Abbey Theater, and his Communism in order to 
see how these experiences are incorporated into the 
dramatic works. 

The study deals with three levels of material: the his- 
torical account of the events O’Casey uses as his materia 
poetica for the Irish plays, O’Casey’s own impressions of 
the events as revealed principally in the autobiographies, 
and the five plays which are the artistic shaping for the 
stage of these events--The Shadow of a Gunman, Juno and 
the Paycock, The Plough and the Stars, The Star Turns Red, 
and Red Rosesfor Me.  } }  — 

From the study, O’Casey emerges as an author who 
cannot be profitably compared with any other writer, for 
he is the sole representative of the real Ireland, the Dublin 
slums. His slum background has given O’Casey distinct 
ideals that are seen most clearly in these five plays dealing 
with the Irish events of his life. He identifies himself with 
labour and thus exalts it and its inherent Communism; 
he champions the slum woman as the earth mother symbol, 
typified for him by his own mother; and his God is a “shout 
in the street” from the throat of slum reality. He is the one 
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example of the truly Irish in modern literature, and yet he 
has become alienated from his Irish religion, his Celtic 
heritage, his own early realism, Ireland itself, and finally 
Western politics. The alienation and its accompanying 
objectivity have allowed O’Casey to hold up a mirror to 
Irish nature that reflects human nature. His own expe- 
riences have been incorporated into dramas which reach 
universality, and he is revealed as a representative not 
merely of Irishmen, but of all men. 

Microfilm $3.90; Xerox $13.75. 304 pages. 


MAJOR AMERICAN POETRY 
OF WORLD WAR II: 
A CRITICAL STUDY. 


(L. C. Card No. Mic 60-5939) 


Richard Jacob Fein, Ph.D. 
New York University, 1960 


Adviser: Professor M. L. Rosenthal 


This study concentrates on five poets--John Ciardi, 
Randall Jarrell, Karl Shapiro, Richard Eberhart and 
Robert Lowell. World War II was their generation’s war; 
it occurred and colored their experience when as poets 
they were arriving, and the war represented to them a 
crisis of culture. Considered in ascending order of their 
achievement of an artistic redemption of war’s disorder 
and violence, each writer’s war poetry can be charac- 
terized as follows: 

1. John Ciardi is overwhelmed by the theme of decay, 
especially as it occurs in the way the dead seep into nature 
and haunt the mind of the living. In Ciardi’s poetry we can 
clearly and immediately perceive the resentment of war 
and the distrust of the military which is a basic tie among 
all these writers. 

2. Randall Jarrell uses the scene of war as a mas- 
querade of experience in general. The catastrophes and 
disasters of war are for Jarrell symbolic extensions of 
what it simply means to be alive. In his urge to have his 
characters realize the harsh realities that surround their 
existence, Jarrell tends to over manipulate their con- 
sciousness and is relentless in pushing self awareness 
only to the farthest limits of its realization of its own 
inefficacy and frustration. 

3. Karl Shapiro’s war poetry is marked by its irony 
and satire and its ability to give expression to the fears 
that envelop the sensitive mind cornered by the military 
onslaught. While his love lyrics give play to the personal 
ambitions that try to surmount the social violence, the rest 
of his war poetry further dramatizes the divorcement of 
the intellectual, the man of sensibility, from national 
military concerns. 

4. For Richard Eberhart aesthetic awareness not only 
redeems war’s “rot of imagery,” but, as a correlative of 
war, also fosters spiritual paradox. Eberhart cannot 
resolve the contradiction of war and the human spirit, but 
through this tension of chaos and human awareness, which 
produces poetry, he projects a rediscovery of human 
mystery. 

5. For Robert Lowell the war is a perversion of 
Christian experience, and by that very fact ironic con- 





firmation of Christian knowledge. Lowell was able to 
utilize the disasters of war as affirmation of his knowledge 
of man’s permanent condition, as violent verification of 
man’s religious dimensions, as well as of his will to 
violence. He and Eberhart do not demonstrate the con- 
stant reliance on the irony of the personal condition, as 
found in the poetry of Ciardi, Jarrell and Shapiro, who 
dwell on the lonely immersion of the self as it tries to 
withstand the aggressions of war. Eberhart and Lowell 
strive for a spiritual expropriation of war’s violence. 
These poets express no enthusiasm or praise for the 
war or military service. They usually write short poems 
expressing hostility to the military cause but sympathy _ 
for the personal experience amid the swirling national 
purpose. The poets of the forties walk away from war as 
if they were emerging from a nightmare. They are anti- 
war not in that they are pacifists, but in that war is not 
seen as necessary for the moral or heroic stature of man. 
At best, the war enables man to perceive those experiences 
and values which he must recoup for himself in the spheres 
of peace. But essentially, the war becomes catastrophic 
background for dramatization of the poet’s knowledge which 
is relevant and true for man’s permanent condition, peace 
or war. Microfilm $2.75; Xerox $7.80. 169 pages. 


BENJAMIN CREMIEUX, 
A FRENCH CRITIC OF ITALIAN LITERATURE, 


(L. C. Card No. Mic 60-4989) 


Elmo Giordanetti, Ph.D. 
Princeton University, 1959 


The French critic, Benjamin Crémieux, born in 
Narbonne in 1888, is particularly well-known for his criti- 
cism of Italian literature, his interpretation of the Italian 
mind and sensibilities, and his introduction of this litera- 
ture in France. In 1908, at the age of twenty, he went to 
Florence with Julien Luchaire and Pierre Ronzy to found 
the Institut Francais in that city. His life-long identifica- 
tion with Italy and Italian culture dates from that initial 
experience. Crémieux’s career came abruptly to an end 
during World War II when, as a member of the French 
Underground, he was arrested by the Nazis occupying 
France, and deported to a concentration camp. He died in 
Bichenwald in April, 1944. 

Chapter I of this thesis is in the nature of a brief biog- 
raphy of Benjamin Crémieux. Up to this time, no biography 
of this critic has ever been published. The present attempt 
includes some of Crémieux’s heretofore unpublished cor- 
respondence and an unpublished poem written by Crémieux 
in 1908, addressed to Pierre Ronzy and entitled “Ce que 
nous serons.” 

It is the main purpose of this paper to examine 
Cremieux’s criticism of Italian literature from the unifi- 
cation of modern Italy in 1870 to the Fascist period just 
preceding World War II. Chapter Il comports an analysis 
of Crémieux’s critical method and point of view, and in- 
cludes a survey of his criticism of Italian literature from 
the date of his first published article in 1909, until 1938 
when Fascist hostility brought to a close his consideration 
of that literature. 

Crémieux’s Panorama de la litterature italienne, 
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published in 1928, presented a synthesis of his criticism 
up to that time. It was Crémieux’s intention in this work 
to give a “coherent view” of the complexity of modern 
Italian literature. This “coherent view,” however, is not 
expressed solely in Panorama; rather, it emerges from 
the unity of all of Crémieux’s studies on this subject. 
Chapters III and IV are a consideration of the significant 
literary periods and personalities of modern Italian litera- 
ture as defined by Crémieux. Specifically treated are the 
Carducci reaction after 1870, the verist school, Benedetto 
Croce and “]’ére de la critique,” the literature of the first 
World War and the post-war period including the Fascist 
era, and finally the two authors Crémieux considered the 
most outstanding of this period, Gabriele D’Annunzio and 
Luigi Pirandello. 

Chapter V treats the important dialect literature of 
Italy and its effect upon Italian as a literary language; 
and Chapter VI studies Crémieux’s analysis of the eight 
most significant authors, along with D’Annunzio and 
Pirandello, of modern Italian literature up to World War II: 
Pascoli, Fogazzaro, and Panzini; Soffici and Papini, 
Cecchi and Ungaretti, and Italo Svevo. 

Crémieux’s originality in his criticism, in addition to 
his “coherent view” of Italian literature, lies in his out- 
standing ability for self-identification with both the author 
and literary movement under consideration, and with the 
social, intellectual, and political climate of the period he 
treats. His fundamental concern is with the regretted 
disappearance of an “esprit européen” in literature, and 
his unique significance is in his attempt to revive this 
cosmopolitan and humanistic spirit. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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The purpose of this study is to examine and evaluate 
the trends toward realism, as that term is usually under- 
stood in connection with the nineteenth century French 
novel of manners, which are to be found in Marivaux’s 
Le Paysan parvenu. This novel, published in 1734-35, 
contrasts sharply with the aristocratic novel of adventure 
in vogue at the time. It also differs markedly from real- 
istic novels of seventeenth century France and from its 
contemporaries and immediate successors. In tone and 
in technique, Le Paysan parvenu is well ahead of its time 
and is a forerunner of the nineteenth century realistic 
novel. 

Realism in this work of Marivaux’s is evaluated in 
terms of the accuracy with which French society of the 
1730’s is reproduced, of the extent to which the behavior 
and motivation of the characters is plausible, and of the 
degree to which physical and atmospheric realism is 
effectively rendered. Memoirs and journals of the period, 
as well as later studies on the political, social and eco- 
nomic conditions prevailing in France during the early 
part of the eighteenth century have been consulted in order 
to determine whether Marivaux’s depiction of contemporary 











life is in line with the known facts. Characterizations have 
been examined critically; motivation and behavior have 
been analyzed for verisimilitude. Physical realism is 
discussed from the point of view of the amount of detail 
and of the nature of this detail. Finally, the techniques 
used by Marivaux to convey an impression of reality are 
investigated. 

Contemporary documents and more recent research on 
eighteenth century France corroborate the fact that 
Marivaux’s evocation of the period is an accurate one. 

In fact, the authenticity of the economic and political back- 
ground of Le Paysan parvenu and the wide variety of social 
conditions represented suggest that Marivaux was actually 
writing a social history of his time in novel form. 
Criticism of social abuses is worked deftly into the novel 
and is an important ingredient. It is apparent, however, 
that Marivaux’s primary interest lay in the area of psy- 
chological realism. The subtlety and perceptiveness with 
which behavior and motivation are analyzed in Le Paysan 
parvenu entitle it to a place in the development of the 
psychological novel, as well as in that of the novel of 
manners. Throughout the book, Marivaux was careful to 
remain within the confines of plausibility and to account 
logically for any apparent inconsistencies in the plot. 

Details of physical description vary greatly as to 
amount. Some characters are minutely described; others 
scarcely at all. Amassing of detail as such did not interest 
Marivaux. His method of description is rather one of 
selecting a few outstanding traits which emphasize the 
individuality of a character. Mannerisms, dress, tone of 
voice and similar distinguishing factors which reflect 
personality are called to the reader’s attention and con- 
tribute to a lifelike portrayal. Realism in self-expression 
also receives an appropriate amount of attention. 

Le Paysan parvenu represents a departure from novel- 
istic convention in the emphasis which Marivaux placed 
upon the daily life and manners of the bourgeoisie and the 
lower classes. In this respect and in his method of docu- 
menting his novel from direct observation, Marivaux 
clearly anticipates the nineteenth century realists. In his 
recognition of the importance of environment as a factor 
in the formation of personality, he is a predecessor of the 
naturalists. Le Paysan parvenu marks an advance over its 
predecessors in compactness of form and in the avoidance 
of caricature. In its tightened structure and in its stress 
on social problems, it represents an important step in the 
evolution of the modern realistic novel. 

Microfilm $3.60; Xerox $12.60. 279 pages. 
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At twenty-three, Marcel Schwob (1867-1905) had already 
achieved considerable fame both as a writer and as a 
scholar. His published treatise on argot and somewhat 
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spectacular contributions to medieval research had won 
him an association with Auguste Longnon, then preparing 

an edition of Francois Villon’s works, and with the dis- 
tinguished philologist Michel Bréal, who stood ready to 
open doors for Schwob into the Sorbonne. Other activities, 
which included the publication of several dozen articles 

and tales in two of Paris’ leading newspapers--one of which 
had named him director of their literary supplement--were 
instrumental in leading Schwob to choose a literary, over 

a university career. In addition to his publications, he had 
been corresponding with Robert Louis Stevenson among 
others, and was a close friend of Paul Claudel, Léon Daudet, 
Jules Renard, and Henri Gauthier-Villars (Willy). Older 
men whom he had impressed included Oscar Wilde, 

Anatole France, and Octave Mirbeau. 

During the next five years Schwob’s reputation both as 
a writer and scholar continued to grow. He associated with 
the Mercure de France, and published six recueils. In 1896, 
two books by young writers were dedicated to him: 

Paul Valéry’s Monsieur Teste, and Alfred Jarry’s Ubu Roi. 
Schwob was then twenty-nine, and--having proceeded 
according to a carefully constructed literary theory--had 
already come close to perfection in his mode of literary 
expression. But his health had broken completely, and for 
the remainder of his life he was too ill to engage in any of 
his former activities. Schwob turned to translations for 
the theater and to further research on Villon, and was 
about to embark on a university teaching career when he 
died at the age of thirty-seven. 

Schwob’s influence has been noticed in the works of 
Pierre Mac Orlan, Francis Carco, and Guillaume Apollinaire, 
and several critics have opined that, had Schwob lived, he 
would no doubt have enjoyed a fame equal to that of his 
colleagues Paul Valéry, Francis Jammes, and Paul Claudel. 

For all Schwob’s importance in his own time, only 
one study of him of any length has been published, 
Pierre Champion’s Marcel Schwob et son temps (1927). 
Champion had been personally acquainted with Schwob 
during the latter’s lengthy illness, and the portrait 
Champion left has become virtually the only portrait of 
Schwob. Wesley Goddard, author of an unpublished thesis 
on Schwob at the Sorbonne in 1950, confined himself--since 
he was unable to consult the Schwob manuscripts--to a 
study of three recueils; he accepts Champion’s estimate 
as to when Schwob became a Symbolist. The present study, 
while recognizing the value of Champion’s work, endeavors 
to approach Schwob more objectively, especially in exam- 
ining the latter’s collections of tales written during the 
period of good health. 

An initial chapter examines Schwob’s literary heritage 
and early affinities; another section is devoted to a review 
of his erudition and aesthetic theory; chapters four through 
six approach both the man and his work in terms of his 
ambition and compromise, his contes, sources, and affini- 
ties; a following chapter examines Schwob’s method for 
possible evolution, as revealed bythe manuscripts andother 
documents Goddard was unable to see; and a concluding 
chapter indicates that Schwob’s literary theory was largely 
responsible for his rapid development, and for the high 
degree of perfection he achieved. The bibliography fur- 
nishes the most complete list to date of Schwob’s publica- 
tions. It also locates holographic material and pre-originals, 
many of which are not listed in Goddard’s bibliography nor 
reprinted in the Oeuvres complétes de Marcel Schwob 
(1927-1930). Microfilm $3.85; Xerox $13.50. 298 pages. 























FRANCOIS RABELAIS AND 
MIGUEL DE CERVANTES: 
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Vivian Mercer Gruber, Ph.D. 
The Florida State University, 1960 


In the cultural history of western civilization, the 
masterpieces of literature have represented definite 
breaks in the direction of intellectual currents. The five 
books of La vie trés horrificque du grand Gargantua and 
Pantagruel, roy des Dipsodes by Francois Rabelais and 
the two parts of El ingenioso hidalgo don Quijote de la 
Mancha by Miguel de Cervantes are two of these coupures 
or mutations. As such, they are comparable as works 
representative of the two transitional epochs of the life- 
times of the two novelists. The Gargantua-Pantagruel 
represents the moment of transition from the Middle Ages 
to the Renaissance; the Quijote typifies the changes taking 
place in cultural history from the Renaissance (with its 
two resultant movements of the Reformation and the 
Counter Reformation) to the modern period. 

Both Rabelais and Cervantes were influenced by a 
close association with the Catholic church and its tradi- 
tions. They also reflect the broader influences of the 
Christian humanists (principally Erasmus and Vives) as 
well as the somewhat less Christian elements of the 
Italian Renaissance, especially the satirical writings of 
Folengo and Ariosto. These elements as received by 
Rabelais were compounded with the tendencies of the 
medieval intellectual currents and flavored by the tradi- 
tional esprit gaulois of the satiric genius of popular French 
literature to produce a skepticism in regard to humanity 
and its respected institutions. On the other hand, although 
Cervantes received many of these same influences, they 
were interpreted to him by the faithful scholars of the 
Catholic church with nearly a century of selective criti- 
cism intervening. They were extended and mellowed by 
Cervantes’ own profound love of life and humanity. 

These two significant writers are comparable in this 
representation of transitional stages of human development. 
They are further comparable in choice of subject matter, 
dual personality development, and such stylistic techniques 
as use of the proverb, verbal accumulation for crescendo 
effects, and figurative language. In all of these, Cervantes 
displayed a benign interest in his fellowman expressed in 
a tone of benevolent irony. Rabelais, in contrast, pre- 
sented his case with a mordant satire and a disillusioned 
pessimism underlying his often boisterous and rowdy 
laughter. In stylistic techniques they differ in that Rabelais 
indulged excessively in the novelistic devices that he used 
to define his concept of the individual, of the Renaissance 
educated mind, and in his bitter attacks on medieval educa- 
tion, women, and abuses in the church. Cervantes exhibited 
restraint in his style whether in use of the proverb or in 
the heightened effect created by his accumulative technique. 

The two greatest contrasts between Rabelais and 
Cervantes, then, are: (1) the excesses of the former as 
opposed to the restraint of the latter, and (2) the near- 
pagan pessimism and skepticism of the French writer as 
opposed to the essential Christian optimism of the Spanish 
novelist. Still, they are comparable in that both began 
their novels as parodies of their respective epic tradi- 
tions, and then deepened the meaning and with heightened 
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inspiration made the two literary masterpieces great 
didactic works as well as novels of entertainment. There 
are further similarities in choice of subject matter and in 
the device of personality contrast between the Gargantua- 
Pantagruel and Panurge personalities in the French work 
and between the don Quijote and Sancho Panza personalities 
in the Spanish novel. 

The two works are universal and eternal. They are, 
therefore, comparable in a variety of aspects since they, 
as universal literature, belong, with others, to a great 
body of representative literary masterpieces that reflect 
the eternal, ever-recurring themes of humanity every- 
where. Microfilm $2.75; Xerox $7.00. 154 pages 


MELVILLE AS A MAGAZINIST 
(L. C. Card No. Mic 60-6244) 


Norman Eugene Hoyle, Ph.D. 
Duke University, 1960 


Supervisor: Arlin Turner 


This study describes and evaluates Herman Melville’s 
contributions to the magazines. Between 1847 and 1850 
Melville wrote incidental book reviews and articles pri- 
marily for the Literary World, a literary weekly edited by 
his friend Evert Duyckinck. The canon of his magazine 
work of these years has not been well established, and one 
of the purposes of this study has been to locate unidentified 
Melville contributions. Circumstantial and internal evi- 
dence is presented to suggest his possible authorship of 
the following pieces which appeared anonymously in the 
Literary World: 


Review of A Tour of Duty by Joseph Warren Revere, 
Literary World, IV (February 24, 1849), 172-173. 


“The Western Trail,” a review of Oregon and California 
in 1848 by J. Quinn Thornton, Literary World, IV (March 
3, 1849), 198-199. 


“The Gold-Finders,” a review of Four Months among 
the Gold-Finders in California by J. Tyrwhitt Brooks, 
Literary World, IV (March 17, 1849), 246-247. 


“Science of Gold Seeking,” a review of The GoldSeeker’s 



































Manual by David T. Ansted and The Miner’s Guide and 
Metallurgist’s Directory by J. W. Orton, Literary World, 
IV (March 24, 1849), 291-293. 


“The New Edition of Cooper,” a review of The Spy; 
a Tale of the Neutral Ground by J. Fenimore Cooper, 
Literary World, IV (May 5, 1849), 393-394. 


“Humors of Charles Lamb. Hitherto Unpublished. 
By One Who Knew Him,” Literary World, V (August 25, 
1849), 145. 




















Melville in 1853 became a magazinist in earnest. 
Considerable critical attention has been given to certain of 
his magazine stories, but as a group written for magazine 
publication they have been neglected. Moreover, no satis- 
factory explanation has been offered why, after Moby-Dick 
and Pierre, Melville for three years should have devoted 
his creative energies to producing anonymous pieces for 








the magazines. An attempt is made in this study to deter- 
mine Melville’s intentions as a writer for the magazines 
and some of the ways in which he accommodated his 
writing methods, techniques, and subject matter to the 
specific medium of magazine fiction. 

A survey of his fiction that appeared in Harper’s and 
Putnam’s, the leading literary periodicals of the day, 
suggests that Melville took his magazine work seriously, 
that he regarded it as more than an easy means to obtain 
immediate cash. It suggests further that he was not 
always straightforward with his magazine reader, that he 
was on occasion guilty of duplicity. Though uneven in 
quality, Melville’s magazine fiction is remarkable for its 
variety of subject matter, its obvious concern for the 
outcast, the isolated, the forlorn, and its extensive use of 
allegory, parable, and symbolism. 

Microfilm $3.40; Xerox $11.95. 262 pages. 
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New York University, 1960 


Adviser: Professor David H. Greene 


By 1921, when Virginia Woolf had apparently begun to 
think of collecting her periodical essays, she had written 
and published more than two hundred articles. Some of 
these were ephemeral, but those published to the end of 
1921 represent sixty per cent of all her criticism. She 
wrote three articles in 1905, two of which were printed in 
the Times Literary Supplement. She wrote during the next 
few years reviews dealing with the Brownings, Wordsworth, 
Shelley, and other literary figures; and in 1908 she re- 
viewed regularly for Cornhill Magazine. From 1909 to 
1912 she perfected the craft of reviewing by working ex- 
clusively for TLS. Biographical criticism of an impres- 
sionistic sort became her forte. For the most part (with 
three exceptions) these first forty-nine reviews remain 
uncollected. 

After a period of illness in 1913 and slow convales- 
cence, she again began work on assignments for TLS, 
writing the greatest number of her TLS reviews in 1916 
to 1919. She now branched out into many areas, to the 
Russian novelists then appearing in translations by 
Constance Garnett; to poetry (Whitman, Sassoon, 

Rupert Brooke); to the current novelists (articles on 
James, Conrad, Galsworthy, Wells, Beresford, and others). 
By contributing to the Athenaeum in 1919-20, and to 
such journals as the London Mercury and the New York Dial 
in 1923-24, she grew out of routine book reviewing into free- 

lance writing, a career which ran parallel to writing 
novels. The stagesof her progress to The Common Reader 
(1925) demonstrate her conservation of the best previous 
work and her return to biographical vignettes (The Duchess 
of Newcastle), as well as her interest in topics like 
“Modern Fiction,” “Montaigne,” and Elizabethan plays. 

The Common Reader, first conceived as a book 
“on re-reading,” took form first in the essay “Reading,” 
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begun probably in 1919 and now printed in The Captain’s 
Death Bed. This essay, much reworked, was included in 
The Common Reader as “The Elizabethan Lumber Room.” 
Many hints in A Writer’s Diary (1954) unfold the develop- 
ment of other essays, notably “The Pastons and Chaucer” 
and “On not knowing Greek.” 

Mrs. Woolf also meditated during 1916-25 on a new 
form of the novel. Her experimental fiction, short stories 
in Monday or Tuesday (1921), novels such as Jacob’s Room 
and Mrs. Dalloway, led her to believe that the novel of the 
future would become more poetic. In effect she said this 
in “Modern Novels” (1919) and “Mr. Bennett and 
Mrs. Brown,” by granting approval to the experimental 
method of Joyce and the poetic style of Hardy. She was 
working toward the theory of fiction which she achieved in 
“Phases of Fiction” (Bookman, 1929), where she defined 
the six categories of the novel that interested her most. 
These articles, reprinted in Granite and Rainbow (1958), 
discuss novelists as Truth-tellers, Romantics, Character- 
mongers and comedians, Psychologists, Satirists and 
fantastics, and Poets. The truth-teller or realists (Defoe, 
Trollope, W. E. Norris) were not controversial ones. 

But she had already rejected the realistic novels of 
Galsworthy and Bennett by 1919--indeed, at least as early 
as the Galsworthy review of 1917. Therefore, it was really 
as advice to herself that she wrote in 1927 for the New York 
Herald Tribune: “You cannot cross over the narrow bridge 
of art carrying all its tools in your hands.” After the 
publication and modest success of Mrs. Dalloway, the 
method of her own fiction and (she thought) of the most 
advanced novels would be directed to the attempt to com- 
bine poetry and prose, to achieve the poetic novel. 
Microfilm $3.45; Xerox $11.95. 265 pages. 
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Leonard Kriegel, Ph.D. 
New York University, 1960 


Adviser: Professor Oscar Cargill 


The purpose of this dissertation is to examine the 
political thought and evolution of Edmund Wilson in order 
to clarify the relationship of politics and literature in his 
work. 

The first chapter analyzes American political-literary 
relationships from the First World War until the depres- 
sion of October, 1929. The political thinking of a number 
of literary critics, journalists, historians, and scholars, 
such as H. L. Mencken, Randolph Bourne, Harold Stearns, 
Lincoln Steffens, Walter Lippmann, Charles Beard, 
Herbert Croly, and John Chamberlain, is discussed as an 
example of the political alternatives that were open to 
Wilson. The chapter also discusses the political disillu- 
sionment of American writers and intellectuals that fol- 
lowed the Versailles Treaty, the consequent political 
apathy of the 1920’s, the dissatisfaction with a direction- 
less society that began to make itself felt in the second 
half of the decade of the Twenties, and the reaction to the 
execution of Sacco and Vanzetti in August, 1927. 

The second chapter traces Wilson’s developing social 





and political thought as it took root at the end of the 1920’s 
and beginning of the 1930’s. It demonstrates why the de- 
pression of 1929 gave him a “new sense of freedom,” 
analyzes the reasons behind his shift from what may be 
defined as “gentlemanly socialism” to the extreme po- 
litical Left, and explains why he found himself growing 
more sympathetic to the aims of the American Communist 
Party. 

The third chapter is largely devoted to an analysis of 
Wilson’s relations to communism. By the end of 1931, 
Wilson was, in a philosophical sense, a communist. By the 
beginning of 1933, he had broken with organized com- 
munism and was an independent Marxist. He had also 
embarked on an intensive examination of Marxist 
and pre-Marxist socialist thought, a task that soon made 
his break with organized communism irreconcilable. 
The chapter also pays considerab’e attention to Wilson’s 
unusual view of the New Deal. It concludes with an 
extensive analysis of his only important historical study, 
To the Finland Station. 
~~ The fourth chapter treats Wilson’s career from 
1940 to the present. After discussing the causes of 
his intellectual confusion between the publication of 
To the Finland Station (1940) and the publication of 
Europe Without Baedeker (1947), it analyzes his work 
over the past twelve years as a search for a workable 
moral structure which has led him back into the American 
past. On the one hand, his recent work has been a retreat 
from political and non-literary values; on the other, it is 
the work of a liberal, rational mind. 

The fifth and final chapter consists of a summation of 
the previous material and a conclusion. In the conclusion, 
Wilson’s present political indifference is examined in 
terms of the basic problem it creates for the intellectual, 
the problem of intellectual survival. 

A selected bibliography is included. 

Microfilm $3.15; Xerox $11.05. 244 pages. 
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Manuel and Antonio Machado wrote seven original plays 
between 1926 and 1932: Desdichas de la fortuna o Julianillo 
Valcarcel, Juan de Mafara, Las adelfas, El hombre que 
muri6 en la guerra, La Lola se va a los puertos, La prima 














However the reputation of the Machado brothers is 
generally based on their poetry. Their career as drama- 
tists is rarely mentioned, and when mentioned is usually 
dismissed as a sideline of little importance compared to 
their poetry, thus depriving them of the recognition as 
playwrights which they fully deserve because of the expert 
craftsmanship demonstrated in these plays. 

Inorder tobring the technical excellence of the Machados’ 
dramatic work intoclear focus, a detailed study of the dra- 
matic technique of their plays is carried out in this thesis. 
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For example an examination of characterization as 
handled in the Machados’ plays reveals that they have 
created well-defined characters who because of their 
strengths or weaknesses clearly direct the plots to logical 
conclusions. In addition, the Machados have combined con- 
trasting qualities of the main characters in each play in 
order to create the necessary relief and emphasis. 

The plots have been handled smoothly and show careful 
timing in order to derive the maximum dramatic impres- 
sion from each important step of the plot. 

The setting descriptions, lighting and music have been 
given considerable attention, and are consistently shown to 
be used in such a way that they are direct contributions to 
the plot, atmosphere, or action rather than useless 
decorations. 

Suspense, foreshadowing, humor, surprise, dialogue, 
intrusion of reality into the illusion of the stage, fantasy 
and reality, and symbolism are elements of dramatic style 
which are carefully planned to give the plays maximum 
dramatic effectiveness. 

In summary, this study shows that the Machados have 
produced works which are not only poetic, but which are 
also governed by the special requirements of the stage, 
for which the writing of poetry could not have prepared 
them. It is also shown that the Machados have adapted the 
techniques common to poets and dramatists so that they 
are suitable for the stage and are truly dramatic. They 
have thus shown great awareness of the differences be- 
tween poetry and theatre and have demonstrated their 
special talent for the dramatic genre. 

Therefore, the conclusion is made that the Machados 
are excellent theatrical craftsmen who, in addition to their 
high rank among twentieth century poets, should also take 
their place among the important figures of the Spanish 
theatre. Microfilm $3.85; Xerox $13.50. 298 pages. 


LA COMPANIA DE JESUS 
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LAS OBRAS DE BALTASAR GRACIAN. 
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(L. C. Card No. Mic 60-5502) 


Geraldine Ortiz, Ph.D. 
The Florida State University, 1960 


An introductory study of the manifestation of the Society 
of Jesus in the life and works of Baltasar Gracian, 17th 
Century Spanish Jesuit writer. 

In order to determine the influence of the Society on 
Gracian it was necessary to study the origin and importance 
of the Jesuit Order up to his time, with special emphasis on its 
Constitutions, its educational system, the Ratio studiorum, 
etc. Once the spirit of the Society was understood it was 
possible to trace its manifestation in the life and works of 
Gracian, as follows: first, the concept of la fe pura in Spain, 
in the Society and in Graci&an; second, the impact of the 
Ratio studiorum and D. Vincencio Juan de Lastanosa on the 
intellectual development of Father Baltasar; third, the ways 
in which he failed to follow the Constitutions of his Order; 
and last, the determination of whether or not Gracian was 
a bad Jesuit. 











From the study of these various points the following 
conclusions were reached: 

One: That there were two forces exerting pressure on 
Gracian’s concept of la fe pura, i.e., the spirit of Loyola 
evident in the original Constitutions of the Society, and 
Golden Age Spain. Of these two, Spain turned out to be the 
stronger because not only did it leave on Gracian its 
marked dislike for Protestants, moriscos and Jews, but 
also it drove the Society in 1593, to alter the Ignation 
Constitutions by adding to them the 52nd Decree of the 
Fifth General Congregation which made it mandatory for 
every new applicant for the Order to show proof of 
limpieza de sangre. 

Two: That although up to now it has been accepted as 
a fact that Lastanosa was the one who shaped and formed 
Gracian’s culture, a detailed study of the Ratio studiorum 
showed that the latter’s profound mastery of the Latin and 
Greek classics derived from his thorough training as a 
Jesuit via the Ratio; furthermore, that Gracian’s schooling 
in the Jesuit colleges gave him not only an excellent train- 
ing in the Humanities, Philosophy and Theology, but also 
acquainted him with the new scientific developments of his 
time towhich many members of the Society made important 
contributions. However, it was conceded that Lastanosa, 
his museum and library contributed the stimulus and the 
environment which made it possible for Gracian to write 
his excellent obras de ingenio. 

Three: That Gracian did not follow the Ignation Con- 
stitutions in so far as he published all his works, with the 
exception of El Comulgatorio, without permission of his 
Superiors; and, although there were other minor points in 
which he did not follow the Rules, his punishment and exile 
to Graus in 1658, resulted from his continued disobedience 
in regard to the publication of his works without Jesuitic 
approval. 

Four: That notwithstanding the latter, a study of 
Gracian’s duties within the Order showed him to be not a 
bad Jesuit by 17th Century Spanish standards. It can be 
said that he broke certain rules of the Order not so much 
because he was wilfully disobedient, but rather because his 
Spanish temperament endowed him with a very independent 
spirit, and his time with a restless disposition. 

Microfilm $3.05; Xerox $10.60. 234 pages. 














A USABLE PAST IN THE CRITICISM OF 
BABBITT, MORE, SHERMAN, AND MENCKEN. 
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Richard Eugene Ruland, Ph.D. 
University of Michigan, 1960 


A nation’s idea of itself is closely connected to its idea 
of its past, of the heritage it has available to help it meet 
the needs of the present. When selection is made from 
history with more attention to what is timely and useful 
than to what is historically accurate, we have what 
Van Wyck Brooks has described as a search for a Usable 
Past. During the years of the first World War and the 
phantasmagoric decade which followed, it was a rare critic 
who did not at one time or another concern himself with a 
definition of contemporary America in terms of what he 
deemed her past to be. 
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The present study describes the Usable Pasts con- 
structed by four significant critics of the period, critics 
whose idea of the past played an important part in their 
judgment of contemporary life and literature. Part I deals 
with the social, political, and ethical ideas these critics 
used in judging their country’s past. A surprising simi- 
larity in social and political theory is apparent in the 
diagnosis Babbitt, More, and Mencken made of national 
ills, but their incompatible metaphysical positions made 
total agreement between the two Humanists and the 
Nietzchean iconoclast impossible. Stuart P. Sherman 
was for a time the leading young defender of the humanist 
cause, but his broadening social and political sympathies 
soon pulled him from his more conservative fellow critics 
just as it precipitated his debate with Mencken. 

Part II details the Usable Literary Pasts which emerged 
from four highly individual readings of America’s litera- 
ture. As these critics examine our major writers, the bias 
we have seen operating in Part I reappears to influence 
their evaluation of past achievement in terms of contem- 
porary need. Again and again the same writer receives 
different and often contradictory assessment as each critic 
constructs a systematic interpretation of America’s 
literary past. 

In Part III focus moves from the past to the present, 
where the tradition devised by each critic acts on the 
literature of the first quarter of the century. Given the 
conflicting concepts of America and her past we have 
examined in Parts I and II, it is not surprising to find 
disagreement on the value of contemporary writers for a 
time of national crisis. This disagreement became open 
conflict in the Sherman-Mencken debate over the merits 
of Theodore Dreiser. Babbitt and More agreed with their 
erstwhile disciple in dismissing Dreiser as outside a useful 
American tradition, but it was Sherman alone who met 
Dreiser’s champion, H. L. Mencken, in the marketplace of 
public controversy. For almost ten years the two critics 
sniped at each other from the pages of The Nation and 
The American Mercury, bringing into neat juxtaposition 
basically irreconcilable views on the nature of American 
society, politics, and ethics, and the consequent disagree- 
ment on the nature of a viable national literature. 

None of these critics was able to create an image of 
America wholly satisfactory for their time or ours. 

But the questions they asked about the nature of man, his 
government, and his literature were important ones. In the 
decades following their major work, our pursuit of a past 
useful for the present has continued. With few exceptions 
our criticism of literature still employs extra-literary 
standards, many of them influenced by an individual con- 
ception of tradition. By studying the historical construc- 
tions of these four critics, we come to understand more 
about their literary judgments, and more, too about the 
genesis of our own. 

Microfilm $4.35; Xerox $15.30. 340 pages. 











REASON’S DREAM: 
ANTI-TOTALITARIAN THEMES 
AND TECHNIQUES OF FANTASY. 
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Rudolf Benjamin Schmerl, Ph.D. 
University of Michigan, 1960 


Rejection of the faith of totalitarianism in human om- 
nipotence has become an important theme in modern 
Western literature. Anti-totalitarianism is an especially 
frequent theme in English fantasy, possibly because tech- 
niques of fantasy are peculiarly appropriate for a fictional 
treatment of totalitarianism. The purpose of this study 
is to examine anti-totalitarian themes in certain English 
fantasies, chosen for their literary merit and intrinsic 
interest as well as for their importance as evinced by 
critical attention, in the light of a definition of fantasy 
and considerations arising from it. These fantasies are: 
Brave New World and Ape and Essence by Aldous Huxley; 
Out of the Silent Planet, Perelandra, and That Hideous 
Strength by C. S. Lewis; The Wild Goose Chase, 

The Professor, The Aerodrome, and Men of Stones by 
Rex Warner; and Animal Farm and 1984 by George Orwell. 
Fantasy is defined as the deliberate presentation of 

improbabilities through any one of four methods--the use 
of unverifiable time, place, characters, or devices--to a 
typical reader within a culture whose level of sophistica- 
tion will enable that reader to recognize the improbabili- 
ties. This definition is elucidated to distinguish fantasy 
from satire and allegory, with which, however, fantasy 
may merge, or which it may employ. Totalitarianism, as 
portrayed in the novels studied here, is defined as a mix- 
ture of religious fanaticism and gangsterism. Paradoxi- 
cally, totalitarianism is dedicated both to the pursuit of 
power--which necessitates confrontation of the real world-- 
and to the creation of a fantastic world in which reality is 
made to conform to the mutable wishes of the totalitarian 
leaders. It is this dedication which makes the fantastic 
technique especially appropriate to convey anti-totalitarian 
themes. 

The results of this study are as follows. (1) When seen 
as the impersonal sweep of events, totalitarianism is pre- 
sented by means of unverifiable time, i.e., the future. 
When seen as the result of supernatural causes or of the 
nature of man, it is presented by means of unverifiable 
characters. (2) In fantasy, totalitarian attempts to gain 
control of non-totalitarian societies are usually depicted 
as the composite views and actions of recognizable human 
beings, implying that such attempts can be resisted on the 
strength of faith in something other than totalitarianism. 
The fantasist’s problem is to suggest a faith which can be 
clearly and validly related to the actual human struggle he 
is writing about. (3) In fantasy, the totalitarian state 
engenders two kinds of servility: that born of fear and that 
born of inability to understand what is happening. Totali- 
tarianism in fantasy necessitates either numbed acceptance, 
rebellion, or flight. Acceptance is presented as tantamount 
to insanity; rebellion, as generally impossible; escape, as 
possible only where totalitarianism is not really total. 

The conclusion drawn about the relationship of these 
fantasies to modern literature is that, in substituting psy- 
chotic alienation for what, in the literature of earlier 
periods, was presented as villainy, the fantasies share the 
general modern tendency to appeal to the reader on current 
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psychological rather than on moral grounds. Three cri- 
teria suggested for evaluating the success of a fantasy are 
clarity and validity of its meaning, and integration of its 
chief fantastic technique with its thematic material. 
Microfilm $2.75; Xerox $9.25. 203 pages. 


THE CONCEPT OF CULTURE 
IN THE WORKS OF MATTHEW ARNOLD 


(L. C. Card No. Mic 60-6935) 


Robert Lloyd Shafer, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to determine the role which 
the concept of culture played in the thought and work of 
Matthew Arnold. Since culture was, for Arnold, a means 
of pursuing perfection, the study necessarily examines 
Arnold’s concept of perfection as well, and attempts to set 
both concepts within the context of his life. The disserta- 
tion progresses by a continual narrowing of focus: it moves 
from relevant aspects of Arnold’s mental and spiritual 
development, through a study of his concept of perfection, 
and finally focuses on culture itself at the center of the 
study. 

The advance from context to concept is accomplished 
by answering the following questions concerning the role 
of culture in Arnold’s work: 1) Why did Arnold turn to the 
pursuit of perfection? 2) What does Arnold mean by 
“perfection” ? 3) What does Arnold mean by “culture” ? 
What is the relation of culture to perfection? 4) What are 
the materials and agents of culture? 5) In what ways does 
Arnold himself work for culture? 6) How successful is he 
in accomplishing the goals which he set for himself in this 
area? What is the value of those goals? 

The answers to these questions indicate that Arnold, in 
his youth, was engaged in a search to find himself and a 
meaning for his life; his poetry is a record of this quest. 
However, he grew weary of the struggle and loneliness 
which the search required, and so, he abandoned the search, 
and turned instead to the pursuit of perfection. This turn 
from the real to the ideal was signaled by his repudiation, 
in 1853, of his major poem, “Empedocles on Etna.” Adopt- 
ing as his symbol the circle of perfection, Arnold sought 
to establish an ideal pattern of harmonious perfection for 
the individual and for society. Then, comparing the society 
which he knew with this ideal pattern, he determined that 
Victorian England was particularly deficient in that quarter 
of the circle of perfection devoted to intellect, beauty, 
social life and manners. His remedy for this deficiency 
was culture, the pursuit of perfection by means of getting 
to know the best that has been thought and said in the world, 
and, through this knowledge, turning a stream of fresh and 
free thought upon stock notions and habits. For Arnold, 
the primary source of this knowledge of the best (the ideal) 
was literature; the chief agents of culture, responsible for 
dissemination of this knowledge and for a play of fresh and 
free thought on stock notions and habits, were the critic 
and the “saving remnant.” Arnold himself is a representa- 
tive man of culture, exemplifying in his own work that 
pursuit of perfection which he urged his fellow countrymen 


to adopt. 
Culture begins as a substitute for a faith and meaning 





Arnold could not find, and ends by providing a framework 
of meaning for all his writings. This demonstration of a 
unity of purpose underlying all of his post-1853 endeavours 
is one of the major contributions of this dissertation. 
It provides a frame of reference which emphasizes the 
coherence of all the prose, showing that Arnold’s political, 
educational, literary and religious endeavours are not 
disparate activities, but that they are only several different 
forms of one basic activity--the pursuit of perfection by 
means of culture. 

Microfilm $2.75; Xerox $8.60. 189 pages. 


JOURNEY, ORDEAL, RECOVERY: 
METAPHORIC PATTERNS IN MEREDITH’S 
EARLY PROSE AND POETRY, 
1849-1859. 
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Carolyn Herbert Smith, Ph.D. 
Duke University, 1960 


Supervisor: Lionel Stevenson 


Critics have long recognized that Meredith’s prose 
fiction has more affinities with Romantic poetry than with 
the fiction typical of his time. Seldom, however, has his 
fiction been analyzed very precisely in terms of either 
Romantic poetry or the poetry he himself wrote. Manu- 
script material recently made available in the Berg Col- 
lection of the New York Public Library and in the Rare 
Book Room of the Yale University Library make it pos- 
sible now to correlate his first three prose works with the 
drafts of poems he published during the first decade of his 
career and with notes and extensive work on other poems 
he intended to publish. These manuscripts, along with 
information on Meredith’s life and times, support the 
assumption that it was financial necessity which turned 
him from poetry to prose fiction and that he compensated 
for this by using the techniques of poetry in his prose 
wherever possible. 

Although many of his early poems and some parts of 
the prose are juvenile and imitative, together they reveal 
his predilection for the archetypal structure of the journey 
and ordeal and for the related counterpart images of wan- 
dering and rest, death and rebirth, and darkness and light. 
These images are formed in his prose as in his poetry: 
through natural objects drawn from English valley and 
coastal scenes, London, and the Rhineland; and through 
allusions to Biblical stories, classical epics, the Arabian 
Nights, and medieval legends of Arthur, Siegfried, and 
St. George and the Dragon. Some of these images achieve 
comic effects; others are more tragic. They are used 
concretely for setting and metaphorically for color and 
tone, inner mood and thought, and the point of view that 
Meredith elsewhere refers to as realism embracing 
idealism and as thoughtful laughter. 

Generally his early lyrics are focused on four types of 
journeys: through life, over the countryside, around a 
modern city, and towards a beloved. His character poems 
center mainly on four types of ordeals: philosophical, 
economic, political, and social, particularly class prejudice 
and restrictions against women. Meredith’s usual technique 
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is to begin in medias res and to scatter information about 
antecedent causes, previous ordeals, and future directions 
through flash-backs and implication. 

The various types of journeys and ordeals treated in 
the short poems are interwoven to form the main journey- 
ordeal structure in “Wandering Willie,” a poem of five 
cantos that Meredith outlined and started composing in two 
of his notebooks, now at Yale. Similar to the central 
character of “The Empty Purse,” Willie is a young man 
of the modern era who has lost his social position through 
bankruptcy. Also lost are his Christian faith and his belief 
in his ability to serve the world as a poet. With his family 
he wanders through the English countryside and London 
searching for another way of life which will harmonize his 
spiritual perceptions with new scientific modes of thought. 
Of the many images from nature and legend conveying his 
inner tensions and hinting of his recovery, several are 
dominant: the wandering highway; an early spring flower, 
the snowdrop; a doe; and earth in autumn. 

The settings of The Shaving of Shagpat and Farina are 
remote and bygone; that of The Ordeal of Richard Feverel 
is England in the nineteenth century. However different in 
setting, each of these like “Wandering Willie” is based on 
a journey-ordeal structure which shows the social, political, 
and economic effects of man’s failure to balance his per- 
sonal desires with common sense and outgoing love. 

All three have images like those in Meredith’s poems. 
Richard Feverel has closest associations with “Wandering 
Willie” through its setting, dominant autumn imagery, and 
characterization. . 

These comparisons point up the poetic effects, espe- 
cially those Meredith considered epic, in each of the prose 
works. They also clarify Meredith’s over-all intentions, 
and they bear out the truth of his comment in One of Our 
Conquerors that he was a “minstrel” in prose. __ 

Microfilm $3.40; Xerox $11.95. 262 pages. 























THE ELEMENTAL WORLD 
OF JOHN COWPER POWYS 


(L. C. Card No. Mic 60-4656) 


Harry Richards Sullivan, Ph.D. 
University of Georgia, 1960 
Supervisor: Edwin M. Everett 
John Cowper Powys’s mission in life has been to propa- 
gate his philosophy of Elementalism through his writings-- 
novels, critical essays, philosophical manuals, and an 
autobiography. He is the only contemporary writer of note 
who has attempted to revive the essence of the Romantic 
Period of English Literature, though with some important 
differences. His Elementalist philosophy of Nature is 
modern in the sense that it does not accept the Romantics’ 
general corpus of beliefs inherited from the Eighteenth 
Century--Shaftesbury’s “aesthetic synthesis,” The Great 
Chain of Being, and Anima Mundi, a teleological universe, 
arguments for a benevolent and purposeful design in Nature. 
Powys worships neither a God in Nature nor Nature in God. 
However, he substitutes for orthodox religion a philosophy 
of Nature, a cult of the sensations--flowing, changing, 
intensifying, relaxing--in which we may find “the pleasure 








which there is in life itself.” These feelings, Powys 
believes, are not spiritual and have nothing essentially to 
do with God or religion. However, everything in Powys’s 
world is, to some degree, alive and conscious, the line 
between animate and inanimate being virtually erased. 
Although he cannot believe that the personality evolved 
from a physical process, for personality is the very basis 
of life, nevertheless he is at odds with idealist systems, 
because for him the material element is permanently fused 
in the substratum of the soul with the thought element. 
Powys prizes, above all, his own private world with its 
magical overtones, which are more important than scien- 
tific truths, and he thinks that we should begin publicly to 
assert the magical view of life. More recently he has 
turned to the novel of fantasy, which permits him to glide 
without inhibition in a realm of polytheism, fetishism, 
divination, magic, and myth. He is an eclectic hero- 
worshiper, drawing on such diverse writers as Homer, 
Rabelais, Montaigne, Goethe, Wordsworth, Dostoievsky, 
Whitman, Proust, the Taoist Kwang, to mention only a very 
few. Only time will tell whether Powys, in this age of 
skepticism, relativism, and materialism (elements per- 
ceivable in him), has been able to make a successful 
attempt to restore the lost magic of Nature with much of 
the glow and vitality it once had for the great Romantics. 
No one writing today can so marshal and manipulate the 
English language with such skill and dexterity as he, can 
so dart in and out between hairline subtleties of sensation. 
Microfilm $3.30; Xerox $11.70. 256 pages. 


THE THEME OF DESTRUCTIVE INNOCENCE 
IN THE MODERN NOVEL: 
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Dorothy Jeanne Walters, Ph.D. 
The University of Oklahoma, 1960 


Major Professors: V. A. Elconin and Alphonse J. Fritz 


“Destructive innocence” deserves to be recognized as 
a major theme in the modern novel. It manifests itself 
primarily in two basic forms: active and passive. The 
active innocent wreaks destruction when he attempts to 
impose his own idealistic notions of truth, honor, beauty, 
justice upon the established social frame. Most often he 
is a politician, artist, or priest. The passive innocent 
need not act to produce destructive consequences. His mere 
presence is sufficient to provoke the expression of evil. 
The passive innocent who is possessed of valuables (either 
material or nonmaterial) operates as a destructive agent 
when he fails to protect his belongings properly and thus 
tempts to robbery. The passive agent who is lacking in 
material or emotional resources serves to destroy when 
he places on his benefactor a responsibility greater than 
his protector can bear. 

An examination of the work of four major contempo- 
raries reveals the significance of destructive innocence 
as a theme and shows some of its typical representa- 
tions in character. Alden Pyle, the young American in 
Graham Greene’s The Quiet American, exemplifies the 
active political revolutionary effecting disaster through 
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his well-intentioned efforts to improve the existing govern- 
mental structure. He is determined to do good “not to any 
individual person, but to a country, a continent, a world.” 
He succeeds only in killing innocent women and children, 
and must himself be slain as a threat to society. 

The Ververs, in Henry James’ The Golden Bowl, because 
they fail to recognize the qualities of evil, allow them- 
selves to be duped by their cunning sposi. But Maggie, 
who suffers the felix culpa, contrives to turn her failure 
to victory. Gulley Jimson, rogue-artist of Joyce Cary’s 
The Horse’s Mouth, shows the disruptive effects of the 
creative imagination which is intent on releasing its pas- 
sionate energies. Gulley is willing to lie or cheat, to 
swindle a world, if necessary, to “get his picture on 

the wall.” Gulley is a threat to family, church, and all 
fixed forms of society, but he is endowed with the eternal 
innocence which characterizes all natural creation. 

Olaf Helton, in Katherine Anne Porter’s Noon Wine, reveals 
how the “dubious innocence of the madman” can set in mo- 
tion a disastrous pattern of events which culminates in 
universal disaster. Helton is a passive agent of destruc- 
tion. His very presence is sufficient to call forth the 
manifestation of evil. 

In each of these studies, innocence operates to produce 
death, or disaster, or disruption of the fixed structures 
which stabilize society. A survey of other works of the 
authors mentioned reveals parallels and variations of the 
types of destructive innocence presented in the central 
studies. Microfilm $2.90; Xerox $10.15. 222 pages. 
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This thesis is a study of the hero--the man raised 
above the level of common humanity--in the poems, plays, 
and prose works of the modern Irish writer W. B. Yeats. 
Yeats felt that the democratic, egalitarian society of the 
modern world worked against all notions of excellence in 
human values and tended to annihilate the vital distinction 
between the great man and the average one, between the 
“few” and the “many.” His art can be viewed as an attempt 





to re-establish what he considered to be man’s heroic 
values in order to counteract the spread of what he called 
“democratic vulgarity.” To accomplish this in strictly 
literary terms, without assuming the role of preacher or 
philosopher, Yeats created a gallery of noble individuals 
and made them and their exemplary lives the subject of 
his plays and poems. 

The “hero-worship” which one can see in his works, 
however, was distinct from that of the nineteenth century, 
for Yeats’s great men were not intended to be the saviors 
of society in the ordinary sense. On the whole they were 
aloof, solitary, unsuccessful in the eyes of the world, and 
they exhibited little more than contempt for the common 
man. The modern world, Yeats felt, had abandoned the 
medieval unity of culture in which the heroic individual 
was valued and accepted as the natural leader of men in 
all significant spheres, military and political, social, and 
spiritual. In politics, society, and religion, the “demo- 
cratic levellers” had successfully debased the traditional 
heroic code. It was the job of the writer, working if pos- 
sible in collaboration with the other moral legislators in 
a culture, to revitalize the abandoned ethic and to establish 
it once more in the mind and imagination of the people. 

Yeats’s interest in the hero began indirectly with his 
participation in the movement for Irish independence. 

The search for a distinct, national culture for Ireland led 
back to the Irish myths and epic tales, in which Yeats 
found a picture of his ideal society as well as a number of 
the actual heroes he was to use in his own works. What 
started as a provincial interest soon broadened to more 
universal proportions, for Yeats saw that the qualities he 
admired in the heroes of Irish myth were not restricted 
to that world, but could also be found in history, in the 
myths of other cultures, and in at least some of the people 
of his own time. 

At this point his interest in what one might call the 
“heroic specialists” began in earnest. His uncommon men 
may be classified without too great distortion into three 
basic types: the aristocrat, the public hero, and the 
visionary. These men inhabit different worlds, one social, 
one political and military, one religious, but in Yeats’s 
eyes they have much incommon. The main part of this 
study is devoted to an extended consideration of the values 
which Yeats saw in these three heroic types, the way in 
which he presents them in his work, and the significant 
changes which take place in his conception of them during 
the many years of his poetic career. 

Microfilm $3.25; Xerox $11.25. 249 pages. 
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REVIEWING OF CHILDREN’S BOOKS 
IN AMERICAN PERIODICALS, 
1865-1881. 
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Richard Lewis Darling, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to demonstrate the amount 
and the quality of reviewing of children’s books in the 
United States in the seventeen years following the end of 
the Civil War. Though the major children’s books of this 
period are well known, the attitudes toward children’s 
books have been cloaked in misinformation and ignorance. 
This study provides an evaluation of the reviewing of these 
books and, in so doing, throws some new light on the de- 
velopment of children’s literature. 

The early chapters of the study provide a general 
survey of trends in publishing and criticism of children’s 
books in the period, showing that publishing of children’s 
books constituted an important part of book publishing, and 
surveying the types of children’s books most common. 

The general criticism of children’s books was not exten- 
sive, but indicated enlightened and liberal attitudes toward 
them. 

The later chapters provide a detailed analysis of re- 
viewing of children’s books in a number of important 
American periodicals of the period, including major lit- 
erary periodicals and a selection of other types, such as 
scholarly reviews, educational and religious periodicals, 
children’s magazines, and book trade journals. Though 
the number of books reviewed and the quality of reviewing 
differed greatly with different magazines, thousands of 
reviews were published during the seventeen years from 
1865 to 1881. The reviews in the Nation and the Literary 
World were outstanding, providing skillful analysis of 
hundreds of books, while other periodicals, the Atlantic 
Monthly, Harper’s New Monthly Magazine, Scribner’s 
Monthly and the Independent, among others, published re- 
views of high quality. The best reviews provided the 
reader with a knowledge of the contents of the books, an 
analysis of the books’ appeal to children, a picture of char- 
acterization and use of incident, an evaluation, and, often, 
some information concerning illustrations and physical 
characteristics. Others were brief, frequently merely 
book notices rather than complete reviews, but the greater 
number were adequate for their purpose. 

In the concluding chapters the reviews of several 
children’s “classics” are drawn together to show the extent 
of the reviewing of particular titles. Hans Brinker, repub- 
lished in several editions, received twenty-two separate 
reviews ranging from less than fifty to more than one 
thousand words. Other books had fewer reviews but usually 
a sufficient number that the public was adequately informed 
concerning them. The extent of the reviewing of these 
selected titles is indicative of the scope of reviewing of 
most children’s books of note between 1865 and 1881. 
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An appendix lists the books reviewed and the sources of 
reviews in the form of a chronologically arranged index. 
Several conclusions can be drawn from the study. 
1) Children’s books were reviewed in great numbers in 
the seventeen years following the Civil War. 2) These 
reviews dealt with books for the young from a literary 
point of view and from the point of view of their interest 
to children. 3) Nearly every type of magazine published 
reviewed some and many of them great numbers of chil- 
dren’s books. 4) The period from 1865 to 1881 was one of 
great interest in and extensive reviewing of books for 
children. Microfilm $7.00; Xerox $25.00. 552 pages. 


WILLIAM STRAHAN: 
EIGHTEENTH CENTURY 
LONDON PRINTER AND PUBLISHER. 


(L. C. Card No. Mic 60-6877) 


Robert Dale Harlan, Ph.D. 
University of Michigan, 1960 


The purpose of this study has been to trace in detail 
the career of William Strahan, the Scots printer and pub- 
lisher who flourished from about 1736 until his death in 
1785. Strahan’s extensive business records, preserved 
in the British Museum, are the basis of this study. 

The David Hall collections in the American Philosophical 
Society and the Historical Society of Pennsylvania, which 
contain Strahan’s letters to Hall and copies of Hall’s 
replies, have also been utilized. Many of the books which 
Strahan printed have been examined and contemporary 
reviews and advertisements have been consulted. 

Strahan’s business consisted entirely of printing until 
1750. The rapid growth of his printing firm after that date 
resulted from his being able to accept books from pub- 
lishers in payment for printing debts. As a printer, how- 
ever, Strahan was denied the right to sell books to the 
English public. His alternative was to establish a market 
outside of England. Strahan’s outlet was the American 
colonies, and his best clients were Benjamin Franklin and 
Franklin’s associate, David Hall. Strahan’s scheme was 
so successful that between 1750 and 1770 his printing 
business nearly doubled. 

As early as 1750, Strahan indicated an interest in pub- 
lishing books as well as printing them. He was excluded 
from that role, however, by the powerful conger of London 
publishers to whose membership the printer was tradi- 
tionally not admitted. Effectively thwarted by the 
publishers of books Strahan turned to the authors. 

He purchased his first substantial shares directly from 
Tobias Smollett in that author’s novels, Peregrine Pickle 
and Ferdinand Count Fathom, and in his edition of 

Dr. William Smellie’s The Art of Midwifery. The popu- 
larity and financial success of the three works compelled 
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the publishers to accept Strahan as their peer. In 1755, 
Strahan attended his first publishers’ sale, an act which 
gave official recognition to him as a publisher. From that 
date, Strahan’s publishing activities expanded rapidly. 

By 1770, he owned substantial shares in some two hundred 
titles, several of which were eminently successful. 

By 1785, Strahan had achieved a stature equalled by 
only two or three contemporary publishers. His generosity 
to authors and his ability to recognize potential best sellers 
contributed to Strahan’s eminence as a publisher. His role 
as the London publisher for several Scots authors was 
another important factor, for Scotland was enjoying, at that 
time, a brilliant literary renascence. In becoming the 
publisher of several Scots authors, Strahan found himself 
associated with some of the most eminent eighteenth 
century contributors to English literature. The large 
number of shares he held in both popular and scholarly 
books, the several notable authors with whom he was 
closely associated, and the financial success he enjoyed 
in most of his ventures gave Strahan his pre-eminence 
among London’s publishers. 

Strahan’s success in the dual role of printer-publisher 
seriously undermined the existing hierarchy of the “trade” 
which had stringently separated those two functions. 

In fact, Strahan secured a near-monopoly over both the 
printing and publishing of most of the outstanding publica- 
tions of his time. 

Also emphasized in this study are the works them- 
selves which Strahan printed and published. Based upon 
the evidence in Strahan’s records, as well as in contem- 
porary reviews, journals, and diaries, the success or 
failure of the books with which Strahan was associated has 
been established. Appendix B, a “Short-Title Catalog of 
Books in Which William Strahan Owned Shares,” lists 
alphabetically by author some three hundred works of 
which Strahan was a publisher, with the date he purchased 
his shares and their size and cost. 

Microfilm $4.00; Xerox $14.20. 312 pages. 


THE DEVELOPMENT 
OF SPECIAL LIBRARIES FOR 
AMERICAN BUSINESS AND INDUSTRY 
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Anthony Thomas Kruzas, Ph.D. 
University of Michigan, 1960 


This study is an analytical and historical survey of 
special libraries in the United States with primary em- 
phasis on the development of libraries for business and 
industrial firms. The scope, composition, and direction 
of the whole special library movement has been interpreted 
on the basis of entries in ten key special libraries direc- 
tories compiled between 1910 and 1957. The purpose of the 
analysis has been to identify the basic library groups and 
to offer a logical and uniform system for classifying them. 
Five major organizational groups which maintain special 
libraries have been identified. These are: 1) business 
and industrial companies; 2) nonprofit associations and 
institutions; 3) government agencies; 4) institutions of 
higher learning; and 5) large public library systems. 





Absolute and relative frequencies of special libraries in 
these organizations which have been tabulated, reveal the 
patterns in organizational sponsorship during the period 
covered by the directories. The resulting distribution 
indicates that, by 1957, company libraries represented the 
largest single group of special libraries (47.6 per cent). 

All company libraries established before 1941, and 
whose existence was recorded, have been more intensively 
investigated. Data concerning these libraries were ob- 
tained from an exhaustive search of extant special libraries 
directories and lists - more than seventy directories were 
used. In addition, appropriate information was extracted 
from descriptive articles on special libraries. Cumulated 
data for approximately one thousand company libraries 
were selected for the final analysis. The following tabu- 
lations have been compiled: distribution of libraries by 
type of company or business, dates of establishment of the 
libraries, geographical distributions by state and metro- 
politan center, and distributions of libraries according to 
their functional character. 

An historical survey of peripheral areas of library 
service to business and industrial groups has been intro- 
duced to show relationships to the development of company- 
supported libraries. Library forms treated included: 
mechanics’ and mercantile libraries, factory, office, and 
store libraries, public library deposit stations, technology 
divisions of public libraries, public library business 
branches, and businessmen’s association libraries. 
Origins of these services, their chronological sequence, 
important early libraries and librarians, and the influence 
of these specialized agencies on the development of the 
special library movement and the founding of the Special 
Libraries Association were broadly considered. 

Origins of company libraries have been traced from the 
beginning of book collections in company offices and labo- 
ratories during the nineteenth century. These collections 
included law books in insurance companies, data files in 
investment houses and other commercial firms, scientific 
collections in laboratories maintained by chemical and 
pharmaceutical companies, and technical material in 
engineering and consulting firms. The intensified activities 
of a number of company librarians who transformed static 
collections into true special libraries at a crucial period 
around the turn of the century have been described. 
Significant patterns in the establishment of company 
libraries during the years following have also been ex- 
amined. 

The central concepts of special librarianship as illus- 
trated by the dominant characteristics of company-sup- 
ported libraries have been identified and analyzed. The 
special library idea is related to objectives of company 
libraries, nature and scope of collections, techniques for 
organization and systematization of material, the role of 
the company librarian and the vital functions of extended 
and expanded library services in business and industry. 

The comprehensive survey which is reported in this 
study identifies the important contributions made by com- 
pany libraries to the special library movement in the 
twentieth century. The antecedents, origins, forms and 
functions of company libraries have been integrated into 
a generalized account in order to clarify the nature and 
meaning of this group of special libraries during the period 
of their trial and acceptance by the economic institutions 
of the country. Microfilm $4.70; Xerox $16.65. 367 pages. 
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THE FINNISH LUTHERAN BOOK CONCERN, 
1900-1950: 
A HISTORICAL AND DEVELOPMENTAL STUDY. 


(L. C. Card No. Mic 60-6914) 


Taisto John Niemi, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to present the historical 
development of a religious, foreign language press. 

The Finnish Lutheran Book Concern of Hancock, Michigan, 
an endeavor of the Finnish Evangelical Lutheran Church 
of America - or the Suomi Synod - was selected as the 
subject for the study because it is one of the more repre- 
sentative and successful Finnish language presses in the 
United States. It was founded at the early, heavy influx of 
Finns to the Midwest and still serves the members of the 
Suomi Synod. The years 1900 to 1950, the period of 
greatest activity and development for the Finnish Lutheran 
Book Concern, coincide with the growth of Finnish-speaking 
population in the United States. 

There are two background chapters to the main study. 
The first covers Finnish immigration and settlement in the 
United States and Finnish-American cultural achievements. 
The second reviews the Finnish-language press inAmerica. 

The basic part of the study on the history and develop- 
ment of the Finnish Lutheran Book Concern, 1900-1950, 
includes the historical background of the publishing house, 
general administrative and physical aspects, the periodical 
publications, the general publishing of the press, the finan- 
cial development, and the personnel connected with 
the Book Concern. These are studied in the light of the 
avowed purposes of the Book Concern; namely, to publish 
various periodicals which could serve as a voice for the 
Suomi Synod, to publish books to fulfill the educational and 
religious needs of the synod, and to be a source of support 
for the other activities of the church. 

The Conclusion is a short consideration of the Ameri- 
canization influences of the Book Concern, and a resumé 
of the years 1950 to 1958. 

The information for the background chapters has been 
taken from secondary Finnish-language sources, but 
primary sources have been used for the greater part of the 
basic study. The chief sources were the four main peri- 
odical publications of the Book Concern - the Amerikan 
Suometar (American Finn), the thrice-weekly newspaper 
of the Suomi Synod; the Kirkollinen Kalenteri (Church 
Calendar), an annual publication; the Paimen Sanomia 
(Shepherd’s Tidings), a monthly religious journal; and the 
Vuosikirja (Yearbook of the Suomi Synod). These publi- 
cations provided the minutes of the annual conventions of 
the Suomi Synod, the annual reports of the Book Concern, 
and special articles on the people, history, and activities 
of the synod. 

Several general conclusions can be drawn from this 
study. On the basis of the purposes of the Book Concern, 
as outlined above, the publishing house has served the lay 
and religious members of the synod, as well as the Finnish 
population in the area, well and faithfully. Through the 
publications listed above, plus the Lasten Lehti (The Mes- 
senger) and the Nuorten Ystava (Lutheran Counselor), the 
Book Concern has given to the young and old a strong 
publications service. The synod’s activities also have been 
supported by financial aid from the Book Concern. 

Microfilm $4.30; Xerox $15.10. 333 pages. 

















BOOKS TO BUILD AN EMPIRE: 
A BIBLIOGRAPHICAL HISTORY OF 
ENGLISH OVERSEAS INTERESTS 
TO 1620. 


(L. C. Card No. Mic 60-6918) 


John Parker, Ph.D. 
University of Michigan, 1960 


The purposes of this study are to assemble the litera- 
ture showing English concern for overseas regions to the 
end of 1620, to show its development, and to establish the 
extent of popular interest in it. This popular interest is 
measured by frequency with which books of this type 
appeared, by noting the appeals made by the authors, 
translators and publishers as well as their comments on 
the public attitude, and by observing the classes of people 
most frequently manifesting an interest in this literature 
as authors, translators and patrons. 

The analysis of this literature shows that to the middle 
of the sixteenth century there were few books published 
with the intent to interest English readers in the acquisi- 
tion cf overseas territories, or the extension of English 
commerce or religion to the newly discovered lands. 
There was a strong nationalistic sentiment abroad in 
England, but the geographical knowledge necessary to ex- 
tend nationalism into an imperialistic urge had not yet 
been acquired by a significant number of people. The few 
spokesmen for empire were a circle of intellectuals who 
were in close touch with Continental learning. 

Travel and exploration literature published in England 
from 1552 to 1603 shows the gradual development of an 
interest in the discoveries of the Spanish, Portuguese and 
French explorers as well as a deep concern for solving 
England’s export and population problems by finding new 
markets and by establishing colonies in the New World. 
The literature expressing this interest proves to have been 
generally supported by the patronage and enthusiasm of a 
small number of men, and the few books requiring second 
editions indicates a relatively slight interest among the 
general public. Furthermore, the pleading nature of much 
of this literature is evidence that it was not popular with 
the nobility, the merchants, or the Crown. Until 1580 the 
leading supporters of this type of book were the literary 
group around the court. In the last two decades of 
Elizabeth’s reign, Richard Hakluyt was the major promoter 
of exploration literature, and merchants trading in Asiatic 
goods began to show an interest in accounts of the East 
Indies. Throughout the Elizabethan period, however, the 
level of public interest was lower than has generally been 
recognized. Its appeal was usually emotionally national- 
istic, and was directed toward makers of policy rather 
than to the larger public, and the economic and missionary 
appeals that were made were somewhat vague. 

The reign of James I brought increased activity on the 
part of England’s Puritans, and as investors looked to 
Virginia they utilized the Puritan missionary spirit, and 
the resulting publications were addressed to the people, 
urging them to go abroad in the name of religion. As expe- 
rience proved that missionary activity must wait upon the 
solution to problems of survival in the New World, the 
publications of the missionaries declined, and by 1620 the 
economic appeal had replaced both ardent nationalism and 
missionary zeal as the most convincing call to colonists. 

While the press served those who sought to build an 
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empire, it also served to keep a medieval atmosphere in 
England, and a comparison of the popularity of the empire 
literature with that of geographical publications based upon 
outmoded classical and religious sources shows that the 
reading public preferred the latter. 

The conclusion to be drawn from this study is that books 
published in England to 1620 which showed an interest in 
imperialistic undertakings appealed to the nationalistic, 
religious and economic interests of the English people 
while informing them of distant lands, but in general these 
books did not have wide public acceptance because the 
concept of empire was alien to the intellectual climate of 
England which was still largely medieval. 

Microfilm $5.45; Xerox $19.15. 425 pages. 


THE IMAGE OF PUBLIC LIBRARY ADULT 
EDUCATION AS REFLECTED IN THE OPINIONS OF 
PUBLIC LIBRARY SUPERVISORY STAFF MEMBERS 

IN THE PUBLIC LIBRARIES OF MICHIGAN 

SERVING POPULATIONS OVER 25,000 


(L. C. Card No. Mic 60-6921) 


Patrick Robert Penland, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to determine the image 
which public librarians in Michigan have of the educational 
function of the public library; and to decide whether the 
attitudes held by a group of practicing supervisory librar- 
ians is of such strength as would implement the official 
educational objectives of the public library. 

As a preliminary activity, an historical perspective 
was obtained of the public library’s educational function. 
This overview of library adult education identified the 
dimensions of its concepts and the constellation of its 
activities. The location of its main currents of develop- 
ment served as a background against which to place the 
conclusions of the study. 

The procedure employed sampled both the universe of 
individuals about whom inferences were to be made and the 
content of the subject of library adult education. Once 
criteria were established, a group of 260 supervisory 
librarians in the public libraries serving populations over 
25,000 in Michigan was selected as the population to repre- 
sent the public library “decision makers” in the state. 

As an aid in identifying the underlying conceptual frame 
work of attitudes and concepts, a concept of maturity was 
explored which for the ideal librarian is seen as the ability 
to implement official objectives. Four concepts of the 
mature personality based on a professional consensus- 
agreement of attitudes were used, with modifications, as 
the basis of the four rating scales. The general designa- 
tion for each area of interest included: (1) conviction that 
the librarian is an educator; (2) belief in the library’s 
staff-wide responsibility for adult education; (3) conviction 
that librarians should take a positive role in working co- 
operatively with other adult education agencies; (4) desire 
to serve as a resource in community improvement. 

With the four facets of the image of the ideal librarian 
educator in mind, an intensive search into the literature 
during 1950-57 was made to find current values associated 
with the image and to formulate questions for each of the 
rating scales. Out of this universe of discourse a group 
of questions was selected for the survey instrument. 





The result was a fixed-answer questionnaire representing 
the universe of subject content. This questionnaire was 
used to collect the opinions of the interview population. 
An application of the Cornell technique of rating scale 
analysis was used to analyze the data obtained. Coeffi- 
cients were computed for the correlation between content 
and intensity of the attitudes expressed by the respondents. 
An interpretation of these coefficients revealed areas in 
which conclusions could be drawn. 

Three general conclusions can be drawn from the study: 
(1) there is a great confusion in the minds of librarians 
over what they are attempting to do in educating the adult 
citizenry; (2) the attitudes of librarians do not keep pace 
with professional theory and there is little evidence that 
official objectives are being met; (3) librarians are reluc- 
tant to assume educational leadership and work with a 
team of consultants for community wide adult education 
programs. Microfilm $3.30; Xerox $11.50. 255 pages. 


THE OHIO STATE UNIVERSITY LIBRARY, 
1873-1913. 


(L. C. Card No. Mic 60-6937) 


James Everett Skipper, Ph.D. 
University of Michigan, 1960 


At the present time, there is no definitive history of the 
development of university libraries in this country. Many 
assumptions have been made and much speculation has 
resulted from this void in the annals of scholarship. This 
dissertation was written as a contribution toward meeting 
this need. 

The Ohio State University, originally named the Ohio 
Agriculturai and Mechanical College, was one of the many 
institutions of higher education established as a result of 
the Morrill Act of 1862. The development of the Library in 
the new College was a reflection of the evolution of educa- 
tional philosophy in attempting, for the first time, to pro- 
vide educational services for the industrial and agricul- 
tural classes, while, at the same time, maintaining the 
intellectual qualities required by established liberal arts 
standards. 

The study is based on annual reports, correspondence, 
and archival material in the Ohio State University Room 
of the University Library, supplemented by additional 
primary and secondary sources. 

Part I of the study examines the physical facilities 
which were available for library purposes in the early 
years, and the effect of this limited space on student be- 
havior and circulation regulations. The administrative 
structure of the Library and its relationship to the Faculty 
and Board of Trustees shows an interesting development. 
So far as extant records permit, the collections acquired 
during this period are described. 

Part II is concerned with the growth of the Library from 
1893 to 1913. During this time the Library faced the 
problem of integrating departmental collections into the 
library system. The Library also established a cataloging 
policy, which was influenced by the shortage of staff and 
the evolution of card catalogs in this period. Library in- 
struction was recognized as a responsibility, and the 
librarians did all that was possible with the facilities 
available. 

Although the Ohio State University was less fortunate 
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than other Midwestern universities in the support received 
from the legislature, the Library made considerable prog- 
ress between the time of its founding and 1913. It was then 


that the Library moved into its first permanent building, 
and the modern era of its development began. 
Microfilm $4.25; Xerox $14.85. 330 pages. 
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DISCONTINUITIES IN 
GENERAL RELATIVITY 


(L. C. Card No. Mic 60-6834) 


Ralph Herman Abraham, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to establish a model for 
the space-time of general relativity which is suitable for 
the representation of discontinuous phenomena, and to 
characterize the discontinuities which may occur. 

Space-time is taken to be a differentiable 4-manifold 
of class (C’, C® piecewise) with normal hyperbolic metric 
of class (C’ , C™ piecewise), in which all discontinuity 
hypersurfaces are time-like or null. These hypotheses 
provide the physical principles of the invariance and 
superiority of the light speed, the Schwarzschild continuity 
condition (there is a coordinate system in which the metric 
components and their first partial derivatives are con- 
tinuous), the principle of geodesics (test particles move 
along time-like geodesics), and are compatible with 
Schwarzschild’s solar model. All but the latter are pro- 
vided by Lichnerowicz’ space-time, which has been 
generalized according to a suggestion of Israel to provide 
the latter. 

Let S be a time-like hypersurface. The Einstein 
tensor is expressed in terms of the intrinsic Einstein 
tensor and second fundamental form of S. From this 
decomposition and the hypotheses of the model may be 
read off all continuity conditions for the Einstein tensor 
and its covariant derivatives.across S, which may be 
interpreted as the boundary of a material mass, or as a 
shock or characteristic wave front in a fluid. These in- 
clude the O’Brien-Synge condition obtained by several 
authors under different hypotheses, and provide for many 
schemes the proposition that weak shocks propagate along 
characteristics. 

A charged fluid with finite electrical conductivity, no 
heat conductivity, and variable dielectric capacity and 
magnetic permeability is represented in the space-time 
by the scheme of Pham Mau Quan. By means of a decom- 
position theorem for bivectors, the bivectors used ‘by him 
to describe the Maxwellian fields are expressed in terms 
of the 4-velocity vector of an observer and the vectors of 
the Maxwellian fields observed by him, and thus a new 
scheme for a charged fluid is obtained. From the equa- 
tions of motion and conservation of this scheme, simplified 
by Maxwell’s equations, the characteristic equation for a 
time-like discontinuity hypersurface is found. This pro- 
vides three characteristic speeds, two close to the adia- 
batic sound speed of kinetic theory, the third close to zero. 
As this scheme is one for which weak shocks propagate 
along characteristics, the charged fluid admits two modi- 
fied sound waves and a “modified contact surface. In the 
bivector pair scheme, Pham Mau Quan obtained a charac- 
teristic equation in determinantal form compatible with 



































this result, but did not obtain the speeds of propagation 
explicitly. Microfilm $2.75; Xerox $3.60. 64 pages. 


MAPPINGS WITH A MULTIPLICITY FUNCTION 
(L. C. Card No. Mic 60-4593) 


Mary Katherine Huggin Cabell, Ph.D. 
University of Virginia, 1960 


Let X and Y be locally compact Hausdorff spaces and 
f a compact mapping of X onto Y. A mapping will always 
mean a continuous function. A mapping is compact if 
f~'(C) is compact whenever C is compact. The induced 
homomor rphism on cohomology f*:H™(Y;L) — H™(X;L), 
where H™(X;L) and H'(Y;L) denote the Alexander - 
Spanier cohomology with compact supports, offers many 
questions for study. What conditions on f insure that this 
homomorphism will be an epimorphism, monomorphism, 
or isomorphism ? 

If f*:H"(Y;Z) —- H"(X;Z) is a monomorphism in all 
dimensions, where Z is the ring of integers, then all of 
the Betti numbers of Y are less than or equal to the Betti 
numbers of X. Thus if a map belongs to the class of maps 
from one locally compact Hausdorff space onto another 
which induce a monomorphism on the integral cohomology, 
then the map does not increase the Betti numbers. 

Orbit maps for finite groups induce a monomorphism 
on the integral cohomology. This theorem was proved by 
P. A. Smith’ for cyclic groups of prime order. B. Eck- 
mann’ proved a similar result for finite groups acting on 
a locally finite acyclic complex without fixed cells. 

A class of maps which is studied here is the collection 
of mappings with scattered point inverses which have a 
multiplicity function with total multiplicity. A mapping 
f:X — Y has scattered point inverses if for each xe X 
there is a neighborhood U of x such that f~*f(x) N U = x. 

A mapping f:X — Y has a multiplicity function m with 
total multiplicity M if the following conditions are satis- 
fied 


(1) f has scattered point inverses 
(2) m is an integral valued function on X 


(3) for each x, € X and open set U for which 
f-*f(x,) NM U= x, there is a neighborhood V 
of f(x.) with > m*(x) = m(x,) for all ye V 
x€f~? yNU 


(4) = m(x)=M, for all ye Y. 
xef~+y 


If a mapping f:X — Y has a multiplicity function with 
non-zero total multiplicity, then f{*:H”"(Y;K) —~ H™(X;K) is 
a monomorphism whenever K is a field of characteristic 
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zero. Thus the Betti numbers of Y are less than or equal 
to the Betti numbers of X. 

Orbit maps for finite groups are in the class of maps 
which have a multiplicity function with non-zero total 
multiplicity. 

It is known (Whyburn’*) that if X is a compact metric 
space and f is an open mapping of X onto Y, then the one 
dimensional Betti number of Y is less than or equal to 
the one dimensional Betti number of X. These mappings 
do not necessarily have a multiplicity function. However, 
if X is a compact 2-manifold and f is a light open 
mapping, then f has a multiplicity function with non-zero 
total multiplicity. The question is unsolved for higher 
dimensional manifolds. That is, if X and Y are compact 
n-manifolds, n >2, and f, mapping X onto Y, has 
scattered point inverses, then does f have a multiplicity 
function? If X and Y are compact orientable n-manifolds, 
the answer is yes. For such a mapping the total multi- 
plicity is the degree of the map. Thus if X and Y are 
compact orientable n-manifolds and f:X — Y has scattered 
point inverses and is of non-zero degree, then f does not 
increase the Betti numbers. 

The class of mappings which induce an epimorphism on 
cohomology contains those maps on spaces with finitely 
generated cohomology which have small point inverses. 
The problem of finding an upper bound for the size of 
these point inverses is considered. Whyburn* has proved 
that if f:X —Y where X and Y are 2-manifolds and f is 
a light open mapping, then there is a constant d(X)> 0 
such that if diameter fy < d(X) for all y, then f isa 
homeomorphism. 

The Vietoris mapping theorem states that if f:X— Y, 
where X and Y are compact Hausdorff spaces and f~' y 
is connected and has trivial cohomology, then f*: H™(Y;Z) 
— H"(X;Z) is an isomorphism. A theorem of this type is 
proved. Let X be a compact Hausdorff space and U a 
locally finite open covering of X satisfying 


(1) H)(NU;;Z) = 0, j> 0 for all finite intersections 
of elements of 


K 
(2) Uj; is either empty or connected. 
i=1 


Then if f is any mapping from X onto Y for which f~y 
is contained in some element of U for each y, then 

f*:H' (Y;Z) ~H*(X;Z) is an epimorphism. That is, if 
each f~’y is contained in a particular closed connected 
set which has trivial cohomology, then f* is an epimorph- 
ism. As a corollary of this one proves that if X is an 
n-sphere, then any mapping from X onto Y which has 
point inverses contained in an open hemisphere induces 
an epimorphism on cohomology. 

By considering maps which are in the class inducing 
epimorphisms and in the class inducing monomorphisms 
one obtains a theorem similar to one of M. H.A. Newman.°® 
Let X be a locally compact Hausdorff space with finitely 
generated cohomology. Then there is a covering 2 of X 
such that whenever f is a compact mapping of X ontoa 
locally compact Hausdorff space Y satisfying 


(1) f has a multiplicity function with non-zero total 
multiplicity. 


(2) £~*y is contained in some element of U, for 
each ye Y, 





then f* is an isomorphism. As a corollary of this, there 
is the theorem: Let X be a locally compact Hausdorff 
space with finitely generated cohomology. Then there is 
a covering % of X such that whenever G is a finite group 
acting on X with orbits contained in elements of 2%, then 
the orbit map induces an isomorphism on cohomology. 


1. P. A. Smith, Fixed Points of Periodic Transforma- 
tions, Appendix B, S. Lefschetz, Algebraic Topology 
(1942). 

2. B. Eckmann, On infinite complexes with automorph- 
isms, Proceedings of the National Academy of Sciences 
(1947). 

3. G. T. Whyburn, The mapping of Betti groups under 
interior transformations, Duke Mathematical Journal 
(1938). 

4. G. T. Whyburn, Mapping Norms, Proceedings of 
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ON COVERINGS OF 
FOUR-SPACE BY SPHERES 


(L. C. Card No. Mic 60-6478) 


Frank Lee Cleaver, Ph.D. 
Tulane University, 1960 


Chairman: A. C. Woods 


The first section is concerned with the problem of 
finding conditions that enable us to choose a basis of a 
lattice from the points of a lattice on a hypersphere, where 
the hypersphere is assumed to have no points of the lattice 
in its interior, and to determine the possible lattice con- 
figurations. The problem is solved in two and three 
dimensions and partially solved in four dimensions. If in 
a four-dimensional space a hypersphere H has exactly 
five points of a lattice on its boundary and none in its 
interior (we may assume the origin to be one of the five 
points), and if the points are linearly independent then 
these five points determine a basis for the lattice. This 
the result obtained, moreover, some of the possible lattice 
configurations are determined. The three-dimensional 
result shows that if there is a choice of four linearly 
independent points that does not form a basis then the 
lattice is a rectangular lattice and there are eight points 
of the lattice on the sphere. Moreover, all the possible 
lattice configurations are determined. 

Section 2 is concerned with finding the critical lattice 
in four-dimensional space for the body K, where K con- 
sists uf the unit hypersphere S, with center at the origin 
and a unit hypersphere H containing the origin on its 
boundary and the reflection of H through the origin. The 
theorem shows that there are two critical lattices for 
K with determinant 1. One of the lattices is the unit cubic 
lattice with the center of H at the center of one of the cells 
of the lattice. The other critical lattice is generated by the 


points (1,0,0,0), (55,0,0), (0,0,0,¥2) (0,, 2, 0) for some 
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choice of Castesian coordinates. This theorem is a 
generalization of a theorem proved by F. J. Dyson, which 
he used to prove Minkowski’s famous conjecture con- 
cerning the product of four non-homogeneous linear forms. 
Moreover, there is an example given that shows that the 
5-dimensional analog of the theorem is not true. 

Microfilm $2.75; Xerox $3.60. 63 pages. 


A TRANSFORMATION THEORY 
FOR MULTIPLICITY FUNCTIONS 


(L. C. Card No. Mic 60-6358) 


George Arthur Craft, Ph.D. 
The Ohio State University, 1960 


Let D be a bounded domain in Euclidean n-space R’, 
and let T be a bounded continuous transformation from 
D into R™. A non-negative multiplicity function M(x, T, D) 
is a non-negative, extended real valued function which is 
defined for each x in R™ and each domain D contained 
in D. In Continuous Transformations in Analysis, 
Springer-Verlag, 1955, Rado and Reichelderfer refer to 
a non-negative, extended integral valued multiplicity 
function as admissible provided it satisfies the following 
five conditions: 


(i) If (x, D) is any pair such that x is in R”, 
D is a domain in D, and x is not in TD, then 
M(x, T, D) = 0. 


(ii) M is a subadditive function of domains in D. 
Explicitly, if {Dj} is a sequence of pairwise dis- 
joint domains in a domain D in D, then for all 
x in R® 





2; M(x, T, Dj) = M(x, T, D). 


(iii) Let {D;} be a sequence of domains ina 
domain D in d. If the closure of Dj is contained 
in Dj+, , all j, and if for every compact set F 
contained in D there exists an integer j, depending 
on F, such that F is contained in Dj, then for 
all x in R™ 


lim; M(x, T, Dj) = M(x, T, D). 
(iv) For each domain D in D, M(x, T, D) isa 
Lebesgue measurable function of x in R”. 
(v) The function b(u) defined by 
b(u) = inf M(Tu, T, D) 


uinDinD 
is a Borel measurable function of u in D. 
Assume M(x, T, D) is admissible and the Lebesgue 
integral {2n M(x, T, D)dL of M(x, T, D) over R® is 
finite. Then Rado and Reichelderfer show that San M(x, 


T, D)dL is a finite, subadditive function of domains D in D, 
and its derivative D(u, M) exists almost everywhere in D, 
and is Lebesgue summable. Moreover if it is assumed 


that Jo D(u, M)dL = frn M(x, T, D)dL, then one of their 


main theorems is: 





If H(x) is a real valued Lebesgue measurable function 
on R™ such that H(Tu) D(u, M) is Lebesgue summable 
over a domain DinD, or H(x) M(x, T, D) is Lebesgue 
summable over R™, then they are both Lebesgue sum- 
mable and the integral transformation formula 


i™ H(Tu) Diu, M)dL = f,nH(x) M(x, T, D)dL (1) 


holds. 

This transformation formula is applied to obtain fur- 
ther transformation formulas. In particular, if H(x) is 
Lebesgue measurable on R”, if Je(u, T) is the essential 
generalized Jacobian, and if u(x, T, D) is the topological 
index, then 


ie H(Tu) Je(u, T)dL = San H(x) u(x, T, D)dL (2) 


whenever H(Tu) J-(u, T) is Lebesgue summable over D, 
and D is a domain in D such that the closure of D is in D 
and the Lebesgue measure of the transform under T of 
the frontier of D is zero. 

In this paper we consider non-negative multiplicity 
functions which are not required to be integral valued or 
to satisfy condition (v), and we show by simpler means 
that transformation formula (1) is valid for these multi- 
plicity functions. We also extend the concept of admissi- 
bility to extended real valued multiplicity functions of 
variable sign, and we obtain for these multiplicity functions 
an integral transformation from which we derive a gen- 
eralization of transformation formula (2). 
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MULTIPLICITY AND 
MONOIDAL TRANSFORMATIONS 


(L. C. Card No. Mic 60-4976) 
Everett C. Dade, Ph.D. 
Princeton University, 1960 
Let (O, m) be a local ring such that O/m is infinite. 
Definition: If A is any ideal of O, then 
O(A)= O®A GA @... 
H(O, A) = O/m @A/mA @A’/m A’ ©... 


Definition: A is almost perfect if there is a perfect ideal 





A' c A such that A' and A have the same minimal 
primes P and such that, for each such P: 
e(A-Op , Op) = e(A'-Op, Op) 
Theorem 1: Suppose every ideal I of O satisfies 
rank I + corank I= dim O (1) 





Then: dim H(O, A) = rank A 
if and only if A is almost perfect. 


Theorem 2: If every ideal I of O satisfies (1) and 








P isa prime of O suchthat O/P is regular, then 
e(m, O) = e(P-Op, Op) if and only if P is almost 
perfect. 
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Theorem 3: Under hypotheses of Theorem 2, if O isa 
quotient ring of a regular local ring, then: 


e(m'-O(P),' , O(P)m') < e(m,O) 


for every relevant prime m' of O(P) such that 
m' O=m. 
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ON THE CONVERGENCE OF 
STEADY STATE MULTIREGION 
DIFFUSION CALCULATIONS 


(L. C. Card No. Mic 60-6860) 


Arthur Covington Downing, Jr., Ph.D. 
University of Michigan, 1960 


The basic technique for solving multiregion diffusion 
problems is the finite difference method. Implicit in this 
method is the assumption that if the grid size were allowed 
to shrink to zero the finite difference solutions would 
converge to a solution of the differential problem. This 
dissertation is an investigation into the justification of 
this assumption. Previous work has demonstrated con- 
vergence only for the one-region Dirichlet problem. 

A new formulation of the finite difference problem is 
described which admits an additive analog of Green’s 
identity. With this tool it is shown that the grid solutions 
converge at interior points to a function satisfying the 
diffusion equation. The behavior at interfaces is also 
studied, and it appears that suitable convergence proper- 
ties can be established there, although one step in the 
proof has not yet been justified. 
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NUMERICAL ANALYSIS AND 
NON-LINEAR NETWORK PROBLEMS 


(L. C. Card No. Mic 60-5534) 


Thomas A. Dwyer, Ph.D. 
Case Institute of Technology, 1960 


Existence and uniqueness theorems are given for 
systems of non-linear equations arising from network 
problems. An iterative procedure for solving the systems 
is shown to converge, and upper and lower bounds on the 
solution provide an error estimate at each step in the 
iteration. These results are applicable toa larger class 
of problems than that treated by Birkhoff and Diaz since 
the restrictions on the non-linear functions involved are 
either weakened or removed. These weakened conditions 
are made possible through the introduction of some new 
relationships in the graphs that describe the topological 
constraints on the systems. Application is then made to 
a quasi-linear partial difference equation that has not been 
previously considered. For this application explicit 
formulas are given for the functions that lead to the upper 
and lower bounds on the solution. In the final section the 
methods developed for the non-linear systems are adapted 
to singular systems of linear equations yielding a new 





theorem on the convergence of Gauss-Seidel iteration, and 
some new results on the rank of partially dominantly 
diagonal matrices. 
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FUNCTOR THEORY 
(L. C. Card No. Mic 60-4988) 


Peter J. Freyd, Ph.D. 
Princeton University, 1960 


All small exact categories are representable as exact 
sub-categories of the category of abelian groups. Hence 
the meta-theorem: if a true theorem for abelian groups 
is of the form “P implies Q,” where P and Q state that 
a given diagram is exact and commutative in certain 
places, then it is true for arbitrary exact categories. 

After characterizing those functors which have adjoints 
as defined by Kan, it is proved that if .v is a complete 
category (such as an exact category with infinite direct 
sums and products), and T is a left-continuous left-exact 
functor from .# to the category of abelian groups 9 then 
T is representable as Hom(A,-) for some object A & .#. 
If T is a right-continuous right-exact functor from ¢ to 
vf then it is representable as -@A for some object A € .#, 
where the tensor product functor is the adjoint of the hom 
functor. 

A complete exact category with a projective generator 
and in which direct sums are naturally embedded in direct 
products is representable as a category of modules over a 
super-ring, a ring in which certain infinite sums are 
defined. The category of n-variable functors from a given 
set of n small categories to a category of modules over a 
super-ring is itself representable as a category of 
modules over a super-ring. 

Microfilm $2.75; Xerox $3.00. 56 pages. 


COMMUTATIVE SCHREIER EXTENSIONS 
OF SEMIGROUPS 


(L. C. Card No. Mic 60-6482) 


Vernon Ray Hancock, Ph.D. 
Tulane University, 1960 


Chairman: A. H. Clifford 


The term semigroup is used throughout this disserta- 
tion to refer only to a commutative, additively written 
semigroup with an identity element O. The term sub- 
semigroup is used to refer only to a subsemigroup in the 
ordinary sense which contains O. A semigroup T is 
called a Schreier extension of a semigroup S if S isa 
subsemigroup of T and there is a subset {u,|acQ} of 
T such that each element of T has a unique representation 
of the form u,+a with a ¢e Q and a € S. Coset addition of 
the cosets ua+S induces an addition on Q sothat Q isa 
homomorphic image of T, and T is then called a Schreier 
extension of S by Q. The existence and structure of each 
Schreier extension T of S by Q can be demonstrated in 
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terms of a function 9:QxQ —S, called a factor-system 
for the extension (cf. L. Rédei, Acta Sci. Math. Szeged, 
vol. 14 (1952), pp. 252-273). Two extensions of S by Q 
are called equivalent if there is an isomorphism of one 
onto the other which induces the identity automorphisms 
on both § and Q. Two factor-systems for extensions of 
S by Q are called equivalent if they are factor-systems 
for equivalent extensions. The set of all equivalence- 
classes of factor-systems for Schreier extensions of 

S by Q, with the obvious addition, is then a semigroup, 
H(S,Q), which is a group if S is a group. 


THEOREM. If S is a group, Q a semigroup, Q' the 








maximal cancellative homomorphic image of Q, and Q* 
the difference-group of Q', then H(S,Q) = H(S,Q') = 
H(S,Q"*). 








COROLLARY. A semigroup [cancellative semigroup] is a 
direct summand of every Schreier semigroup [cancellative 








semigroup] extension of itself if and only if it is a divisible 


group. 
COROLLARY. A semigroup Q is such that every Schreier 
extension of a group S by Q is equivalent to the direct 
sum of Q and § if and only if the difference-group of the 


maximal cancellative homomorphic image of Q is a free 




















Abelian group. 





A semigroup S is called divisible if the equation nx = a 
has a solution x in S for each positive integer n and each 
element a of S. S is called uniquely divisible if it is 
divisible and the solution x is uniquely determined by 
n and a. A semigroup S is called power-cancellative if 








na = nb for some positive integer n (a,b € S) implies a = b. 


THEOREM. Every semigroup can be embedded in a di- 





visible semigroup; and the latter will be uniquely divisible 





if and only if the given semigroup is power-cancellative. 





From this theorem and the previous theorem, the 
following generalization of a theorem due to Artin can be 
obtained. 

THEOREM. If T is a Schreier extension of S by Q and if 


g:QxQ—S is a factor-system for T, then the following 











are equivalent: (1) There is a splitting extension T' ofa 








semigroup S' by Q such that TC T', SC S', and ¢ is 
also a factor-system for T'; (2) y(QxQ) consists entirely 
of cancellable elements of S. 
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ON THE COHOMOLOGY OF 
EXACT SEQUENCES 
OF COMPACT GROUPS 


(L. C. Card No. Mic 60-5004) 


Sufian Y. Husseini, Ph.D. 
Princeton University, 1960 


Let 
(s): {fj -Kie4hu— {1} 


be an exact sequence of compact groups, and assume that 
G is connected. Consider the induced sequence, 


* *x {* re x 
(S*): {1} —H*(U) > H*(G) > H*(K) — {1}, 


of their Cech cohomology algebras with coefficients in 
Z p the prime field of characteristic p. Here {1} is the 
algebra which is isomorphic to Zy in dimension zero and 
is trivial everywhere else. We analyse the structure of 
(S*). We show, if K is connected, that f* is a mono- 
morphism iff i* is an epimorphism and that, in either 
case, (S*) is exact; i.e., the kernel of each homomorph- 
ism is equal to the ideal generated by the elements of 
positive degree in the image of the preceding one. (S*) is 
also exact when K is connected and H*(U) is an exterior 
algebra generated by elements of odd degree. In general 
it is not exact; it need not be exact, for example, if K is 
totally disconnected, in which case we describe ker f* and 
coker f*. We use these results on the structure of (S*) to 
give some group-theoretic characterizations of G in 
terms of H*(G) and to show that the class of those groups 
of G such that H*(G) is an exterior algebra generated by 
odd degrees is closed under many operations. 
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HERMITIAN FORMS 
OVER LOCAL FIELDS 


(L. C. Card No. Mic 60-5007) 


Ronald Jacobowitz, Ph.D. 
Princeton University, 1960 


Let E be a local field with a non-trivial involutive 
automorphism a—a. By a hermitian form over E is 
meant an expression 


n n = 
x = ajjéiéj , theé; indeterminates, and 
isi j=i 


the a;; satisfying the relation aj; = ajj. Two forms are 


said to be equivalent if there is an invertible linear substi- 
tution of variables taking one form into the other; they are 
said to be integrally equivalent if the coefficients of the 
substitution and its inverse are all contained in the ring 

O of integers in E. 

The problem is the computation of invariants for a 
form under integral equivalence; the methods are similar 
to those used by O’Meara (Amer. Journal Math., 1955, 
1957) to solve the analogous problem for quadratic forms. 
A hermitian form can be written as a direct sum of sub- 
forms, each associated with some ordinal in the valuation 
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given on E; this decomposition is canonical with respect 
to integral equivalence. The other invariants are the 
determinants, modulo sufficiently high powers of the 
prime ideal in ©, of the subforms, and the O-ideals gen- 
erated by certain numbers represented by the form. 
Simpler invariants can be given if 2 is a unit in E, or if 
E is an unramified extension of the fixed field of the given 
involution. Microfilm $2.75; Xerox $4.80. 92 pages. 


CHARACTERIZATION OF THE CLOSED 
2-CELL AND OF THE 2-SPHERE 
WITHOUT ASSUMING COMPACTNESS 


(L. C. Card No. Mic 60-6893) 


John Ernest Kelley, Ph.D. 
University of Michigan, 1960 


There are obtained in this thesis characterizations of 
the closed 2-cell and of the 2-sphere without the assump- 
tion of global compactness. The problem of eliminating 
local compactness from the initial assumptions remains 
open. The 2-cell is characterized as follows: 

If R is a topological space satisfying the following 
conditions, then R is a closed 2-cell: 


(1) to every 1-sphere T in R there corresponds a 
set D(T) such that 


(la) T is contained in D(T); 
(1b) D(T) is unicoherent and Peanian; 


(1c) D(T) is contained in every unicoherent and 
Peanian subset of R which contains T; 


(1d) if x is a point of T, then D(T)-x is unicoherent 
and Peanian; 


(le) if T and T' are 1-spheres in R whose intersec- 
tion is an arc (ab), then one of the sets D(T), D(T') is 
contained in the other, or D(T) 9 D(T') = (ab) and 
D(T) U D(T') is unicoherent and Peanian; 


(2) there is a 1-sphere S in R such that D(S) = R. 


The principal result concerning the 2-sphere is the 
following: 

Let X be a unicoherent Peano space such that for 
every subset A in X which is either a point or an arc, 
X-A is unicoherent, and for every pair of points y, z in 
X, X-y-z is not unicoherent. Then X is homeomorphic 
with the 2-sphere. 
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CONSTRUCTION OF DIFFUSION PROCESSES 
BY MEANS OF RANDOM WALKS 


(L. C. Card No. Mic 60-5013) 


Frank Bardsley Knight, Ph.D. 
Princeton University, 1959 


The stochastic theory of linear diffusion processes is 
approached using a construction of diffusion as a limit of 





discrete random walks. The convergent random walks 
are defined simultaneously on a single probability space, 
and their paths form uniformly convergent sequences of 
functions with probability one in all finite time intervals. 
The paths of the diffusion process are defined as the uni- 
form limits of these sequences. 

Various degrees of generality are used. The major 
emphasis is placed on Brownian motion, where the rate 
of convergence is particularly rapid and uniform, and 
where the approximating random walks are particularly 
elementary. An investigation is made of the sojourn 
times. The existence of sojourn time densities, due to 
H. Trotter, is proved by a new method. 

The construction is further extended to define the 
linear diffusion processes of W. Feller. The relationship 
between their original definition and this new definition is 
discussed. In a sense, they are the class of processes to 
which the construction naturally applies. 
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DISTRIBUTION FUNCTIONS FOR 
COMPLETELY ADDITIVE ARITHMETICAL 
FUNCTIONS ON SUBSEQUENCES OF 
THE NATURAL NUMBERS 


(L. C. Card No. Mic 60-5285) 


David Lubell, Ph.D. 
New York University, 1960 


Adviser: Professor Harold N. Shapiro 


We show that if for every squarefree a, the sub- 
sequence S of the natural numbers contains an asymptotic 
percentage Z(qa) of terms divisible by a, where Z is 
multiplicative on the squarefree integers; and if the com- 
pletely additive arithmetical function f(n), when suitably 
truncated, has finite mean and standard deviation on the 
primes, with respect to the weight-functioa Z(p), then 
f(n) possesses a distribution function F(c), which is either 
continuous or purely discrete as © Z(p) diverges or con- 
verges. Microfilm $2.75; Xerox $3.00. 41 pages. 


NON-CLOSED CONNECTED SETS 
(L. C. Card No. Mic 60-6760) 


Jesse Gaylord May, Ph.D. 
University of Virginia, 1960 


The results of this work were obtained from consider- 
ations of the following question: if I is an indecomposable 
connexe and pe I is I + p an indecomposable connexe? 
This question was raised by P. M. Swingle in 1941. In 
1957, M. E. Rudin published a paper proving that in 2-dim 
Euclidean space the question must always be answered to 
the affirmative. She further indicated the existence of an 
example which shows that this is not always the case for 
indecomposable connexes embedded in Euclidean 3-space. 

As a standing hypothesis, we assume that all sets under 
consideration are embedded in a compact metric space. 
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The following definitions are given: Let M bea con- 
nected set and let C be a connected subset of M. 








(a) C is a proper connexe subclosure of M if C + M. 
(b) C is a connexe of condensation of M if M - C = M. 
(c) C is a B - set of M if C satisfies (a) but not (b). 

(d) If C is a B - set of M and if there exists a point 








p €M such that for any separation of C-p=U+V 


we have that U + p and V +p are B - sets of M 
then C is termed a B* - set of M. 


(e) Let pe M. The composant of M about p is the 
union of all proper connexe subclosures of M 
which have p as an element. 





(f) M is indecomposable if M cannot be expressed as 
the union of two proper connexe subclosures. M is 
decomposable if M is not indecomposable. 








From initial investigations, theorems are presented 
which establish properties and restrictions to the number 
of composants contained in certain hypothesized indecom- 
posable connexes. 

Obtained results, directly related to Swingle’s question, 
are reflected in the following theorems. 


Theorem 1 Let D bea connected set and let Mj, 
i= 1,2, be mutually exclusive subsets of D. There exist 
mutually exclusive sets H;, i= 1, 2, suchthat MjC Hi, 
D = H, + Hz, and such that for any separation of H; = U; 
+ Vi, Uji; Mj + 6 #Vi-Mj. 


Sets H,, H.described above and which are constructed 
in the manner presented in the proof of this theorem are 
termed a C - pair of D with respect to the sets M,, Mj. 





Theorem 2 Under the hypothesis of Theorem 1, if 
H,, H. isa C - pair of D with respect to M,, M, then 
H,, H, are unique with respect to this property. 








Theorem 3 Let I be an indecomposable connexe and 
suppose there exists a collection of points {x;}, 
i=1,2,..., mn, such that for each i, I + xj is decom- 
posable. There exists a set C,,CI such that, for each i, 
C, + x; isa B* - set in I + x;. 





Theorem 4 Under the hypothesis of Theorem 3, there 
exist sets H,, H. contained in I such that for each i < n, 
H, + xj and H, + x; represent a decomposition of I + x;. 
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INVARIANTS OF TORSION FREE GROUPS 
(L. C. Card No. Mic 60-5978) 


James Dolan Reid, Ph.D. 
University of Washington, 1960 


Chairman: Richard S. Pierce 


Let V bea rational vector space, #(V) the ring of 
linear transformations of V, A and B subgroups of V 
and G, G' subgroups of V which contain bases of V. 
Write AC B if nAc B for some non-zero integer n; 
A=B if AC B and BC A; and A& B if there is an 





isomorphism f of B into A with AC f(B). Call G 
strongly indecomposable if G= A ® B implies that A = 0 
or B= 0. Let RA be the subspace of V spanned by A 
and put E(A) = {A « #(RA) | d (A) A}. 

E(A) is a ring and if A+B (A= B) then E(A) = E(B) 
(E(A) = E(B)). A is strongly indecomposable if and only 
if E(A) contains no proper idempotent. Any complement 
of RA induces an injection of E(A) into @(V). If A is 
strongly indecomposable, G = A © B and E(G) has mini- 
mum condition on left ideals then any non-unit in E(A) is 
nilpotent and the set of non-units of E(A) is closed under 
addition. If G is strongly indecomposable and E(G) has 
minimum condition on left ideals then E(G) is completely 
primary. If E(G) has minimum condition on left ideals 


then G = z ® A; with t a positive integer and A; 

1=1 
strongly indecomposable (i = 1,2,...,t). The integer t is 
an invariant of G andthe Aj; are determined uniquely 
modulo = by G. 

Denote by X a basis of V, by R the rational numbers 
and by Z the rational integers. For a subring S of R 
denote by S(X) the S-module in V generated by X. The 
subgroups n! Z(X) (n= 1,2,...) form a base for the 
neighborhoods of zero in a (metric) topology on V under 
which V is a topological group. R is a topological ring 
in the topology obtained by taking as a base for the neigh- 
borhoods of zero the subgroups n!Z of R. Denote by 


V and R the completions of V and R. V is an R-module. 


If Y is another basis of V, X and Y give the same 
topology on V if and only if Z(X) = Z(Y). Write X = Y 
if this is the case. Let {I, | u € U} be the equivalence 
classes of bases modulo=. For pgs ue U let #, = 


{ACV |dXely 2 XcCA and rica is divisible} . 


A subgroup A of V is called aq.d. group if Ac #, for 
some ue U. If V is finite dimensional, then |U| = 

If V has infinite dimension, then Ae #, for some u if 
A contains a basis of V. 

Let A be any q.d. group. For u ¢ U, let A, be the 
closure of A in the completion of V in the topology given 
by T,. If Ae #,, put 5, (A) = d(A,), the maximal 
divisible subgroup of Au. If A £ #y, put 5y(A) = 9. 

If Aé Fy and Xe Ty then A= Z(X)y + 6y(A). For any 
two q.d. subgroups A, B of V, A = B if and only if 
54 (A) = 5, (B) for all u € U. 

Any automorphism f of V induces a one-to-one 
mapping m¢ of U onto U and a homeomorphism f of 
Vy, onto Var ¢(u): For q.d. subgroups A and B of V, 


A = B if and only if there exists an automorphism f of V 
such that {(5,(A)) = Sa ¢(u) (B) for every ue U. 


Let X and V have the same meaning as above. For 
each prime p, let Vp be the completion of V in the 
topology obtained by taking as neighborhoods of zero the 
subgroups p"R,(X) (n = 0,1,2,...), where 


R p= {F eR | (b,p) = 1}. Vp is a vector space over the 


field of p-adic numbers. Let Z,(X) be the closure of 
Z(X) in Vp. Then V is ocuttimnouniy isomorphic to the 
pure subgroup of 4 Vp generated by a Z p(X). For each 
p, let fp be the aia obtained by following this iso- 
If Xer, 


morphism by the projection of II V, onto Vp- 
Pp 
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and A is any q.d. subgroup of V then 6,(A) = 
0 f3fpdu (A). 
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RACAH ALGEBRA AND 
THE CONTRACTION OF GROUPS 


(L. C. Card No. Mic 60-5052) 


William Tout Sharp, Ph.D. 
Princeton University, 1960 


Racah algebra is developed systematically for a group 
that is compact (or finite), quasi-ambivalent, and multi- 
plicity free. The problems involved in extending this 
theory to the locally compact case are discussed qualita- 
tively and the case of the Euclidean group in two dimen- 
sions is treated in detail with applications to Bessel 
functions. The Racah algebra of a Lie group is formulated 
in terms of the Lie algebra. 

The contraction concept of Inonu and Wigner is re- 
viewed and reformulated. It is shown that a group obtained 
by contraction is necessarily a semidirect product. The 
theory of contraction is illustrated by a systematic study 
of the contraction of the three-dimensional Lie algebras. 
The semisimple groups which have the Lorentz group as 
contraction are determined. The effect of contraction on 
Racah algebra is studied for the case of the rotation group 
in three dimensions. 
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THE HURWITZ PRODUCT OF 
SEQUENCES SATISFYING A 
GENERALIZED KUMMER’S CONGRUENCE 


(L. C. Card No. Mic 60-6003) 


Harlan Riley Stevens, Ph.D. 
Duke University, 1960 


Supervisor: Leonard Carlitz 


Let p be a fixed prime and let Rp be the set of all 
rational numbers which are integral (mod p). Suppose, 
furthermore, that {a,},{b,} are sequences of numbers 
from Rp which satisfy 


% (-1% (£) 778 alnes(p"*-1)) = 0 (mod p*) , 


=0 


(1) 
D (-1)° (2) ,7°* b(n+s(p *-1)) = 0 (mod p*) , 


where n>r> 1, t, and t, are positive integers and 

Ai, A2 €Rp. Also, we have put a,, = a(m), by, = b(m). 
The sequences {a,,}, {b,} are then said to satisfy a gen- 
eralized Kummer’s congruence. We define the Hurwitz 
product {cn} of the sequences {a,} and {by} by means 
of the formula 





(2) cn = z (7) i Bacecs 


In this thesis we investigate the properties of the compo- 
sition sequence {c,}. More generally, after suitably 
modifying (2), we also consider the Hurwitz product of an 
arbitrary number of sequences. We are able to prove that 
if in (1), X41 %2 # O (mod p), then {c,,} satisfies 


Z (-1)" (7) k™~* ¢(n+s(p'-1)) = 0 (mod p*) , 


where n>r> 1, t= [t:, t2] u and u is the least integer 
such that 


y, Ltr tel u/ty ‘i ro lt tel u/ta. & (mod p) . 


Similar results are shown to hold for the general case. 
Various extensions and modifications of this result are 
also obtained. 

Next, analogous investigations are made for sequences 
of polynomials in an indeterminate @ and for sequences of 
algebraic numbers. In the case of algebraic numbers, it 
is necessary to consider sequences of numbers @y, which 
are integral (mod f), where p is a fixed prime ideal in 
some algebraic extension of the rational field. We get, in 
this situation, results which are similar to those obtained 
for sequences of rational numbers. 

Finally, we apply our general theorems to various 
combinations of sequences involving Euler numbers, 
Bernoulli numbers and Jacobi elliptic functions. 

Microfilm $2.75; Xerox $3.00. 46 pages. 


REPRESENTATION OF A SEMIGROUP 
BY TRANSFORMATIONS OF A SET 


(L. C. Card No. Mic 60-5951) 


Edward Joseph Tully, Jr., Ph.D. 
Tulane University, 1960 


Chairman: A. H. Clifford 


A homomorphism 7 of a semigroup S into the semi- 
group of all transformations on a set M is called a repre- 
sentation of S. We write xa for x(a7) (xeM, aeS), and 
call M an operand over S. An important example (by 
which theorems concerning operands can always be applied 
to semigroup theory) is that where M is a semigroup and 
S is the semigroup generated by all the left and right 
multiplications of M. (A similar procedure can be applied 
where M is any algebraic system.) xeM is calleda 
strict generator if xS=M, and an invariant element if 
xS=x. M (or7z) is called faithful if 7 is 1-1, transitive 
if each xeM is a strict generator, and 0-transitive if 
each xeM, except one invarient element, is a strict gen- 
erator. An equivalence o on M is called a congruence if 
xoy implies xaoya (x, y €M,aeS). g:M— M' is called 
a homomorphism if (xa) g~=(x g)a (xeM, aéS). 

All transitive operands arise (essentially) by letting 
S act by right multiplication on the set of o-classes, 
where o is a right congruence on S, eaoa (some eeS, 
all aeS), and each o-class meets each right ideal. M is 
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faithful if and only if o contains no congruence except the 
identity relation. Example: the free semigroup of rank n 
has a faithful transitive representation if and only if n> 2. 
A semigroup having a minimal right ideal R has sucha 
representation if and only if for all a, beS either a=b or 
ca#cb (some ceR). Similar results are obtained for 
0-transitive representations. The homomorphisms of 
operands having a strict generator are determined. 

M is called disjunctive if for all x, y, z €M either 
x=y or xa=z7ya or xa#z=ya (some acS', where S' 
denotes S with an identity operator adjoined). This 
property is equivalent to several other conditions, e.g., 
the condition that each x€M be a congruence class for 
only one congruence, and the condition that every topology 
on M such that am is continuous for all aeS and {x} is 
closed for some xe€M be T,. Similar results are ob- 
tained for another property called strong disjunctivity. 

We call a semigroup M disjunctive if the example of 
paragraph 1 is disjunctive. The preceding paragraph 
characterizes such semigroups in terms of congruences 
and topologies. Some progress is made toward the deter- 
mination of all such semigroups: for example, those which 
are completely simple are determined, and it is shown 
that every such semigroup is simple or 0-simple. Fora 
class = of semigroups closed under passage to homo- 
morphic images, direct products, and sub-semigroups the 
following are equivalent: every Sey is disjunctive; the 
congruences on every S&L commute; every Sey isa 
periodic group. 

The methods of paragraph 3 are applied to the study of 
partly ordered operands in which x<y implies xa< ya 
(x, y €M, a€S). We find a necessary condition for M to 
be totally orderable, and a condition equivalent to the 
extendibility of each partial order to a total order. This 
paragraph can be applied to ordered semigroups by the 
example of paragraph 1. 

Operands having no non-trivial congruences, and a type 
called doubly transitive are also studied. 

Finally, some of paragraph 2 is applied to the deter- 
mination of representations of S by matrices having one 
element of a fixed group G in each row and zeros else- 
where. Microfilm $2.75; Xerox $7.00. 150 pages. 


A CLASS OF MULTIVARIATE RANK STATISTICS 
(L. C. Card No. Mic 60-6421) 


Thomas Aloys Willke, Ph.D. 
The Ohio State University, 1960 


A class, P , of multivariate rank statistics for sam- 
ples from a random variable is defined as the set of all 
statistics which can be expressed as a Lesbesgue-Stieltjes 
_ integral with the sample distribution function as the meas- 
ure function and a function of the sample distribution 
function and the marginal sample distribution functions 
as the integrand. These statistics can also be written as 
asum. In two dimensions / contains two noteworthy 
members, Spearman’sp and Kendall’s T. 

For each dimension, r, equivalence classes of 
r-dimensional continuous random variables are defined 
by placing two random variables in the same equivalence 
class if for each of the random variables the joint proba- 





bility distribution of the r marginal distribution functions 
on one component, taken as transformations on the com- 
ponents, is the same. Each equivalence class is charac- 
terized by a member which has each of its components 
uniformly distributed on the interval (0,1). All the mem- 
bers of an equivalence class are seen to have the same 
probability dependency relations between the components. 

It is shown that, for a given sample size, the proba- 
bility distribution of a statistic in / is the same for 
samples from any random variable in a given equivalence 
class. Cumulative expected values, i.e., expected values 
of functions of the distribution function and the marginal 
distribution function, are also seen to be the same for all 
members of a given equivalence class. 

The expression of members of Jd as Lesbegue-Stieltjes 
integrals leads to the treatment of the probability con- 
vergence of these statistics in terms of the convergence 
of the corresponding sequences of integrals. A conver- 
gence theorem is proved which can be applied to members 
of a subset of /. This subset, by , is taken to be all 
members of / for which the integrand function is a 
polynomial in the sample distribution functions. 

Using this convergence theorem, statistics of d p are 
found to be consistent estimators of the corresponding 
cumulative expected values and to provide consistent 
sequences of tests of hypotheses on these cumulative 
expected values against certain alternatives. The previ- 
ously known conditions for consistency of Spearman’s p 
and of Kendall’s 7 in the usual tests for independence 
follow as particular cases. The expression of these two 
statistics as members of J, leads to natural extensions 
to higher dimensions, and conditions for consistency of 
the corresponding tests for independence, and other tests, 
follow also as particular cases. 

Ina — development, a class of statistics, P| p> 
similar to J), but for samples from two random vari- 
ables, is defined. This class contains the Mann-Whitney 
U statistic. The convergence theorem mentioned above is 
also applicable to members of J 5, and conditions for 
consistency in testing hypotheses using these statistics 
follow. The well-known condition for consistency of the 
U test is a particular case. Again, in this formulation, a 
natural extension of the U statistic to higher dimensions 
is apparent, and conditions for consistency in its use are 
obtained. 

A short discussion of the limiting distribution of sta- 
tistics in -/ is given, but the limiting distributions are 
not, in general, known. The proper normalization of these 
statistics is found, and some examples with known limiting 
distributions are presented. 

Microfilm $2.75; Xerox $4.00. 75 pages. 


ANALYSIS OF CONCEPTS OF 
DIFFERENTIABILITY ON ALGEBRAS 


(L. C. Card No. Mic 60-5560) 
Jack Charles Wilson, Ph.D. 
Case Institute of Technology, 1960 


Investigation is made of the relationship between con- 
tinuity and differentiability in the sense of Rinehart’s 
definition for functions with domain and range in a linear 
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associative algebra with identity over the real or complex 
fields. Generalization of a theorem of Portmann is given 
to show that Hausdorff differentiable functions with ana- 
lytic component functions have derivatives according to 
Rinehart’s definition together with an example to show that 
the converse is not true. Other relationships between the 
two concepts are pointed out in specific algebras. One of 
the principal results exhibits more of the full algebraic 
force of the Hausdorff criterion than has been previously 
known, namely that a Hausdorff differentiable function 
must preserve congruences with respect to any ideal of 





the algebra. This result is then used to show that sucha 
function induces another Hausdorff differentiable function 
in any algebra homomorphic or anti-homomorphic to the 
original one. Some specific applications of this idea are 
made tv primary functions in homomorphic or anti- 
homomorphic algebras arising from the same scalar 
function, and some properties of intrinsic functions of an 
algebra are noted. The paper concludes with a brief dis- 
cussion of higher derivatives. 

Microfilm $2.75; Xerox $3.80. 70 pages. 
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BRASS SCORING TECHNIQUES IN 
THE SYMPHONIES OF MOZART, 
BEETHOVEN, AND BRAHMS. 


(L. C. Card No. Mic 60-5858) 


John Drummond Anderson, Ph.D. 
George Peabody College for Teachers, 1960 


Major Professor: C. B. Hunt 


The purpose of this study was to illuminate the pro- 
gressive evolution of a style of writing for brass instru- 
ments developed gradually by Mozart, Beethoven, and 
Brahms; to demonstrate the influences of brass instru- 
ment limitations on the musical themes and materials 
used by the composers; to state the orchestration tech- 
niques which may enable the modern student of orchestra- 
tion to achieve the “Viennese Classic” and/or early 
Romantic sound; and to indicate techniques and idioms 
which have persisted in spite of technical achievements 
which have completely or almost completely overcome 
the limitations which contributed to the growth of the style. 
Analyses were made of all the symphonies of Mozart, 
Beethoven, and Brahms; and the data were recorded on 
forms set up to illuminate the specific criteria established 
and applied to each of the composers. Phonograph re- 
cordings were then studied and compared with the scores 
and with the information available on the forms. A study 
was made of the development of the instruments and of the 
lives of the composers in order to better understand the 
period and to determine mechanical and environmental 
influences. 


Findings of the Study 


The period of the “Viennese Classicists” was an 
especially productive one for the development of sym- 
phonic scoring for brasses. Symphony scores by Mozart, 
Beethoven, and Brahms reveal an over all evolution of 
brass scoring techniques, although this evolution is 
erratic rather than constant. 

The size of the brass choir increased, as well as the 
variety of instruments used, from two horns in early 
Mozart, to four horns, two trumpets, three trombones, 
and tuba in the Brahms Second Symphony. The concept of 








an orchestra as a body consisting of individual choirs of 
strings, woodwinds, and brasses appears to have been 
realized during this period. 

Composers tended to be somewhat slow in accepting 
mechanical changes in instruments, preferring to make 
greater demands upon the players. The natural horn and 
trumpet were preferred, although some of Brahms’s 
scores indicate the need for a valved trumpet. The tech- 
nique of stopping the horn became extremely common. 
The trombone underwent no outstanding changes in struc- 
ture or score, and the tuba made its first appearance as 
a valved instrument with the ability to play chromatically. 

The use of brass instruments in melodically significant 
parts is one of the most evident evolutions revealed in this 
study, following a logical path from short excerpts of 
melodies to entire thematic statements. The variety and 
relative complications of rhythmic figures, as well as the 
use of diacritical marks, increased throughout the period. 
All three composers revealed startling instances of “ad- 
vanced” thinking in the treatment of dynamics, stopped 
tones, the use of unusual harmonics, etc. 

A careful study of the scores reveals a number of 
printers’ or engravers’ errors in the Breitkopf and 
Haertel collections, which should be corrected. Certain 
“obscure” ideas, such as the Mozart scoring for Eb bassi 
horns, call for further investigation. A study of woodwind 
scoring by Mozart, Beethoven, and Brahms, as well as the 
scoring techniques of other composers in this same period, 
would contribute to a proper understanding and evaluation 
of the “Viennese Classicists.” 

Microfilm $4.95; Xerox $17.35. 385 pages. 
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AN ANALYSIS OF FULL TIME 
SUMMER MUSIC PROGRAMS SPONSORED FOR 
SECONDARY SCHOOL STUDENTS 
BY PUBLICLY SUPPORTED 
AMERICAN UNIVERSITIES AND COLLEGES 


(L. C. Card No. Mic 60-5561) 


Benjamin Bernard Bernstein, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Dr. J. Galen Saylor 


Purpose of the Study 


The purpose of the study is to analyze and evaluate the 
practices and procedures of full-time summer music 
programs for secondary youth of selected universities 
and colleges of the United States in order to obtain infor- 
mation necessary for the formulation of valid conclusions 
regarding the current contributions of the music camp 
movement to music education. 


Procedure 


Eight basic principles of music education were de- 
veloped from the literature. From these principles, 

37 criteria for the establishment and operation of music 
camps were formulated. These criteria were rated ona 
three-point basis under the headings, “of major impor- 
tance,” “of minor importance,” and, “of little importance,” 
by a jury of 11 experts in the field of music education. 
Criteria not considered to be “of major importance” by a 
majority of six of the 11 jurors were rejected. This left 
32 criteria for the evaluation of music camps. 

A questionnaire, divided into seven sections, was 
mailed to directors of music in 306 publicly supported 
state and municipal colleges and universities. For the 
purpose of additional insight, data was sought from a 
limited number of camps under private sponsorship. The 
questionnaire response totalled 71.6 per cent. Of this 
number 36.5 per cent indicated the sponsorship of music 
camps. Visitation to five selected camps, for periods 
ranging from one to two days, provided more detailed 
information. Included among these were a large camp 
under private control, three sponsored by state universi- 
ties, and one conducted by a state teachers college. 


Findings 
Major findings resulting from the study are: 


1. Music camps show a degree of uniformity in length 
of terms with one- and two-week sessions being the 
most common. The national average is 2.8 weeks. 


2. All summer music camps studied are co-educational 
and 55.8 per cent accept only students of secondary 
age. 


3. In 83 per cent of the cases, camping programs are 
held on college campuses and are sponsored by 
music departments. 


4. The highest percentage of student enrollment in 
music camps covered in this study is shown to be 
in the East North Central Region of the nation, and 
the lowest in the New England Area--constituting 
30.2 per cent to 2.7 per cent respectively. 





5. Of the three common types of large ensembles, 
bands are offered in 96.1 per cent of the camps, 
choirs in 80.5 per cent, and orchestras in 68.8 
per cent. 


6. A majority of camps offer private instruction and 
require an extra fee for this activity. 


7. A majority of camps augment their regular college 
staff by engaging guest directors and instructors 
either for full time or for short periods. 


8. The majority of camping programs offer solo and 
small ensemble activities and present concerts of 
this nature as well as permit students to appear as 
soloists with large ensembles. 


Conclusions 
Conclusions of the study are: 


1. A greater number of institutions, particularly those 
engaged in teacher training in the field of music, 
should utilize their facilities during the summer 
months to expand and carry on this important and 
basic phase of music education. 


2. The large number of programs now extending for 
one- and two-weeks would be able to exert a greater 
impact if lengthened to the national average of 2.8 
weeks as a minimum. 


3. Inasmuch as a large share of the world’s greatest 
music has been conceived for this medium, the area 
of orchestral music should be emphasized in order 
to bring it more nearly into balance with other large 
ensemble offerings at music camps. 


4. Music camps generally supply a greater diversity of 
instruction, particularly in the areas of applied 
music as well as large and small ensembles, than 
would likely be found outside of colleges or uni- 
versities. 

Microfilm $2.75; Xerox $8.40. 185 pages. 
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VOLUME I FRANCOIS-ANDRE DANICAN PHILIDOR: 
HIS LIFE AND DRAMATIC ART. 
VOLUME I: TOM JONES, 
COMEDIE LYRIQUE EN TROIS ACTES. 


(L. C. Card No. Mic 60-5490) 


Charles Michael Carroll, Ph.D. 
The Florida State University, 1960 





Francois-André Danican Philidor was the most distin- 
guished scion of a family which, during the seventeenth 
and eighteenth centuries, produced thirteen musicians who 
established notable reputations in the service of the 
French court and the theatre. Famous not only as the 
composer of twenty-seven stage works, many of which 
exerted great influence in establishing the definitive form 
of the opéra-comique, Philidor enjoyed a second and con- 
comitant career in the field of chess, being recognized as 
the master chess player of his time. 

Despite his importance in the history of music gen- 
erally, and inthe development of the opéra-comique 
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specifically, no definitive biography of Philidor exists. 
The two principal biographical works, by George Allen 
(1863) and Arthur Pougin (published as a series of articles 
in La Chronique musicale in 1874-75), share the defects of 
less ambitious works by other authors in that sources in 
French are neglected by the English-speaking author, and 
sources in English by the French author. In like manner, 
many important details of Philidor’s life have been neg- 
lected by musical historians because they have lain buried 
in books on chess and in the numerous and voluminous 
journals kept by prominent individuals of the time. This 
study is the first which attempts to bring together all of 
this data, and in so doing resolves many questions con- 
cerning Philidor and his career which have been raised 
but left unanswered by previous biographers. 

The history of the Philidor family and the career of 
Francois-André Danican Philidor are set forth in detail. 
The situations surrounding the creation and production of 
each of his works are given, together with a discussion of 
the reasons for the success or failure of each work. 
Philidor’s career in chess, particularly in relation to his 
association with the London Chess Club during the last 
twenty years of his life, is set forth. The biography is 
presented with the view of giving not only the details of 
Philidor’s life, but of presenting a composite image of the 
society in which he moved, of the individuals with whom 
he was associated, and of his relation to the Zeitgeist. 

The analytical portion of the study presents a discus- 
sion of the librettos, the general characteristics of 
Philidor’s musical style as found in the dramatic works, 
and concludes with an analysis of Tom Jones, one of the 
composer’s most outstanding opéras-comiques. 

The appendices include a list of Philidor’s known 
works, a group of pertinent documents, a sketch of each 
of the eighteen librettists with whom Philidor worked, and 
a bibliography of the 102 known editions of Philidor’s 
book, The Analysis of Chess. 

As introduction to the principal subject, the study sets 
forth the history of the genre known as opéra-comique 
from its origins in the productions of the Comédiens du 
roi de la troupe italienne and in those of the comedians 
and tumblers who performed at the Parisian fairs of 
Saint-Laurent and Saint-Germain, through the development 
of the opéra-comique as a burlesque farce and as a senti- 
mental comédie en vaudevilles, culminating in the opéra- 
comique as a refined musico-dramatic production. The 
philosophy and conventions of French opera up to 1750 are 
presented, and the conflict of those traditions with the 
genre of Italian opera buffa, which resulted in the literary 
quarrel known as the War of the Buffoons, is reviewed. 

Volume II of the study contains a modern edition of 
Philidor’s opéra-comique Tom Jones, with an English 
translation of the text. 

Microfilm $9.05; Xerox $32.25. 716 pages. 


























THE ANTHEMS OF THOMAS WEELKES. 
(VOLUMES I AND I). 


(L. C. Card No. Mic 60-6853) 


Walter Stowe Collins I, Ph.D. 
University of Michigan, 1960 


The primary purpose of this study is to present edi- 
tions and analyses of all the extant anthems of the com- 
poser Thomas Weelkes (c. 1575-1623). In order to place 
them in their proper historical perspective, a study of the 
English anthem from its earliest appearance to Weelkes’s 
death is made. In addition, a new biography of the com- 
poser is presented which draws on much previously 
uncovered source material. 

All known seventeenth-century manuscripts containing 
anthems and fragments of anthems by Weelkes were 
collected from manuscripts in English and American 
libraries. The music was transcribed into modern nota- 
tion and edited, using original pitches in the voice parts, 
but reducing all rhythmic values by half. Multiple sources 
for the same anthem were collated and variant readings 
listed in an appendix. Texts were made to conform to 
modern practices of spelling, punctuation, and capitaliza- 
tion. Editions of forty anthems and fragments--most of 
which have never before been published--and several 
related, doubtful, and clearly spurious works are pre- 
sented in a second volume of music. 

The texts of the anthems generally draw on the Psalms, 
many in the metrical translations of Sternhold and Hopkins. 
The anthems are basically polyphonic works but are well 
sprinkled with the homorhythmic sections so typical of the 
English composers of the period. They are conservative 
harmonically, almost as if the composer were deliberately 
being archaic. One of the major disappointments of this 
study is the discovery that almost none of the exciting 
chromaticism for which Weelkes is known in his madrigals 
is present in the anthems. He writes within a basically 
modal context, but numerous written accidentals usually 
impart tonal tendencies. The major musical discovery of 
this study is that Weelkes’s forward-looking interest in 
recapitulatory forms--already known from the madrigals 
--shows to an even greater extent in the anthems. 

As would be expected of a composer of the time, the 
majority of Weelkes’s anthems are verse anthems: works 
for chorus, solos (verses), and independent organ accom- 
paniment. (No viol parts have survived and it appears 
doubtful that Weelkes intended any.) Normally the verse 
anthems open with a section for solo or solo ensemble and 
organ accompaniment, after which clearly defined sections 
for chorus and solo alternate until a final choral section 
and a thickly polyphonic, choral Amen. 

The full anthems are usually written for chorus without 
verse sections although one or two anthems do have what 
appear to be short solos. In style, they fit directly in the 
tradition of the late Renaissance motet. The traditional 
English antiphonal device of decanie and cantoris alterna- 
tions are almost nonexistent in the full anthems, despite 
the fact that Weelkes is noted for such treatment in his 
Services. He prefers the more subtle device of inter- 
locking antiphony within the full chorus. Although organ 
parts have survived for less than half of the full anthems, 
the composer probably would have intended the organ to 
support the chorus during performance by doubling sev- 
eral voice lines. 
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Among the new biographical information that I dis- 
covered in original documents at Chichester, Winchester, 
and London, are: a more reliable date for Weelkes’s move 
from Winchester to Chichester; his marriage license and 
considerable information about his wife’s family; frequent 
reports of troubles with the Chichester Cathedral authori- 
ties; and many lesser facts about his daily musical life at 
the cathedral. Despite particularly intensive efforts, no 
conclusive information concerning the time and place of 
Weelkes’s birth was uncovered. 

Microfilm $6.50; Xerox $23.20. 512 pages. 


TEACHER EDUCATION IN MUSIC IN 
THE UNITED STATES AND GREAT BRITAIN 


(L. C. Card No. Mic 60-6361) 


Loraine Edwards, Ph.D. 
The Ohio State University, 1960 


The purpose of this study was to make a comparison of 
the various aspects of the education of the teacher of 
music in the universities and colleges of the United States 
and Great Britain in order to discover significant, asso- 
ciable aspects and to ascertain unique or common char- 
acteristics. 

The method of securing data involved the visitation 
and study of sixteen English universities and colleges and 
thirteen similar educational institutions in the United 
States. Check sheets were used to collect data. Confer- 
ences, class attendance, and study of educational literature 
and bulletins supplied information. 

An evaluation of relevant factors was made in terms of 
their adequacy. Separate standards of adequacy were 
used for the universities and colleges of each country. 

The conclusions indicated by this study were that 
(1) obstacles to the improvement of the education of the 
teacher of music in the two countries are different, and 
each country must apply suitable means to overcome them; 
(2) the positions of musical culture and the teacher of 
music are reciprocak the education of the teacher of 
music, the teaching of the performing artist, and the 
discipline of the music scholar are closely interdependent, 
and the key is the teacher; (3) the purpose, the scope, and 
the importance of music as a subject differ in the schools 
of Great Britain and the United States; (4) each type of 
higher educational institution in Great Britain exerts in- 
fluence in a different sphere of music, while all of those 
in the United States operate in the same general province; 
(5) the organization and treatment of subject matter is 
different in the two countries; and (6) the problems recog- 
nized by the institutions of the two countries differ. 

Apropos of this study, the recommendations for British 
institutions were (1) to modify the role of tradition and 
natural conservatism in music education; (2) to adjust 
practice to accepted theory; (3) to give encouragement to 
talented youth to become teachers; (4) to establish or 
extend special education for music teachers in the uni- 
versities or colleges; (5) to develop a broader music 
program in the schools, which would involve moreteachers 
with better preparation; (6) to broaden the areas of study 
(including general and professional education) of the music 
student in the university; (7) to emphasize the importance 





of the development of the master teacher; and (8) to im- 
prove the status of the profession. 

The recommendations for the States were (1) to con- 
tinue the study and development of the education of the 
teachers of music in order to assure a stable, modern 
system; (2) to improve the balance of subject areas; 

(3) to develop more effective experiences related to 
student teaching; (4) to emphasize the development of the 
artistic and sensitive musician to offset the academic 
character of the preparation in some of the universities 
and colleges; (5) to awaken in the teachers the responsi- 
bility to use and create interest in a finer quality of music; 
(6) to arouse the interest and imagination of the teachers 
in competing convincingly with cheap and tawdry music in 
the lives oi their pupils; (7) to give special attention to 

the development of the finest minds and best talent in the 
primary and secondary schools, universities, and colleges; 
(8) to motivate interest and scholarship on a higher level 
through more direct contacts with music, greater intellec- 
tual challenge, individual responsibility, and creative 
work; and (9) to raise the status of the teaching profession 
so that it will be as attractive to young musicians as other 
professions. 

It was also recommended that there be an exchange of 
teachers and students to share many of the valuable as- 
pects of education in both countries. 
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VOCAL COMPETENCIES DESIRABLE 
FOR PUBLIC SCHOOL MUSIC TEACHING AND 
THEIR RELATION TO CLASS VOICE INSTRUCTION 
IN TEACHER EDUCATION 


(L. C. Card No. Mic 60-6373) 


William G. Hinton, Jr., Ph.D. 
The Ohio State University, 1960 


The writer sought to determine the skills, knowledges, 
and teaching abilities considered by music educators to be 
desirable competencies of a vocal music teacher in the 
public schools, and to ascertain how effectively class voice 
instruction in the teacher education curriculum could 
anticipate and prepare for these needs. Ninety-two fac- 
tors, felt to be of some degree of importance, were identi- 
fied and incorporated into two forms of a questionnaire. 

One hundred and sixteen supervisors of music in cities 
of the United States with populations of 100,000 or over 
were recipients of the first form; findings were based 
upon the returns of seventy-two questionnaires. The sec- 
ond form was sent to representatives of state-supported 
colleges and universities that were full members of the 
National Association of Schools of Music. Sixty-eight 
questionnaires were sent to these college and university 
educators; forty-six returns were used in the tabulation 
of findings. 

The relative importance of all of the factors were 
reported by the respondents in three levels: most im- 
portant, moderately important, and least important. Addi- 
tional responses from the college music educators made 
it possible to determine which of the factors were feasible 
to include and presently included in class voice instruction 
in those schools offering the course. Seventy-three per 
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cent of the total number of factors included on the ques- 
tionnaire were found to be feasible to include in class 
voice instruction for teacher education, in the three 
importance levels as stated. 

Such competencies as “the ability to recognize musical 
needs of singers,” “the knowledge of voice classification,” 
and “the ability to develop proper and effective use of the 
singing voice” were rated by the respondents as most 
important and feasible to include in class voice instruc- 
tion. These were incorporated by the writer into a list of 
thirty-eight primary aims of class voice instruction in 
teacher education. Among the eighteen moderately impor- 
tant factors, considered to be secondary aims of class 
voice instruction, were the following: “the ability [of the 
teacher] to sing creditably himself,” “the knowledge of 
available methods and materials,” and “the ability to 
develop acceptable solo singers.” Found to be of lesser 
importance, but still feasible to include, and presently 
included in class voice instruction in the colleges offering 
the course, were eleven specific items. These, which 
were considered to be incidental aims of class voice 
instruction, include the following: “the ability to pro- 
nounce foreign song texts,” “the knowledge of voice 
teaching terminology,” and “the ability to develop a working 
relationship between singing skill and speech.” Other fac- 
tors were found to be either of lesser importance, and not 
feasible to include in class voice instruction, or of varying 
importance levels and either not feasible to include in 
class voice instruction or debatable for inclusion. These 
factors were considered to be the responsibility of other 
curricular areas, if suitable. 

All of the factors were found to fit into the five group- 
ings as stated, and were so reported. Conclusions and 
recommendations were based upon the importance levels 
determined by the questionnaire findings and the feasibility 
of their inclusion in class voice, based upon the additional 
responses of the college music educators. 
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THE NATIONAL SCHOOL BAND TOURNAMENT 
OF 1923 AND ITS BANDS 
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University of Michigan, 1960 


The National School Band Tournament of 1923 was 
conceived as a means of entertaining delegates to a con- 
vention in Chicago of the Music Industries Chamber of 
Commerce and as a commercial enterprise to stimulate 
the sale of band instruments. It became an important 
event in the history of music education because it led to 
the establishment of state and national contests for all 
school music organizations, focussed the attention of 
music educators on the problems of school bands, and 
inspired the patronage of school instrumental music by 
the music industry. 

School bands began to appear late in the nineteenth 
century in response to (1) the stimulation of the presence 
of an estimated 10,000 amateur and professional bands, 
(2) the assumption of responsibility by schools for the 
leisure-time activity of students, (3) the democratization 





of secondary schools under pressure of increased enroll- 
ments, and (4) the development of programs of inter- 
scholastic athletics and military training. Although a few 
bands were organized by music supervisors, the majority 
were started by teachers of other subjects (often scientific 
or vocational) as extra-curricular activities. Instrumenta- 
tion of early bands was often nondescript, rehearsals were 
usually held after school hours, and instruction was often 
limited to assignment and supervision of rote learning of 
pieces. 

Beginning about 1915 local interscholastic contests 
included events for bands, stimulating the organization of 
new groups and the improvement of existing ones. Con- 
currently, employment opportunities for professional and 
amateur town bands declined. Faced with the loss of a 
major portion of the market for their products, manufac- 
turers of band instruments supported local contests, and, 
in some cases, organized school bands. By 1923, it is 
estimated, about 350 high school bands had been estab- 
lished. Some had been given school time for rehearsals, 
and a few had become credit-bearing activities. 

Thirty bands competed in the National Tournament of 
1923, representing the following cities and towns: Chicago, 
Glenwood, Harvey, Joliet, and Rockford, Illinois; Elkhorn, 
Lake Geneva, and Richland Center, Wisconsin; Cedar 
Rapids, Centerville, and Council Bluffs, Iowa; Evansville 
and Gary, Indiana; Paw Paw, Michigan; Fostoria, Ohio; 
New Castle and Pittsburgh, Pennsylvania; Louisville, 
Kentucky; Hannibal, Missouri; and Oklahoma City, Okla- 
homa. The stories of the competing bands illustrate some 
of the motivations for the establishment of school bands 
before 1923 and the effects of local reactions to certain 
social, educational, and economic developments of the 
period. 

Material was obtained from contemporary newspapers, 
student publications, and school records; correspondence 
and interviews with directors, students, and school ad- 
ministrators associated with the competing bands from as 
early as 1907; and records of the Music Supervisors 
National Conference and the Music Teachers National 
Association, 
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THEORIES OF RHYTHM IN THE NINETEENTH 
AND TWENTIETH CENTURIES WITH 
A CONTRIBUTION TO THE THEORY OF 
RHYTHM FOR THE STUDY OF 
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(L. C. Card No. Mic 61-18) 


Howard Elbert Smither, Ph.D. 
Cornell University, 1960 


Part I of the dissertation is a study of the most in- 
fluential treatises written in the nineteenth and twentieth 
centuries dealing with the analysis of rhythm in eighteenth- 
and nineteenth-century music. Part Il comprises a com- 
parison and criticism of those theories and, based on that 
criticism, an approach to the analysis of rhythm in 
twentieth-century music. 

Chapter I, “The Treatment of Rhythm in General 
Theory and Composition Treatises of the Nineteenth 
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Century,” deals with two works representing a kind of 
lowest common denominator in rhythmic theory at an 
elementary level in the early and mid-nineteenth century: 
Adolf Bernhard Marx’s Allgemeine Musiklehre (1832) and 
Gottfried Weber’s Versuch einer geordneten Theorie der 
Tonsetzkunst (1817-1821). The subsequent chapter 
headings and treatises studied in Part Iare: Chapter II, 
“Moritz Hauptmann: A Theory of Rhythm Based on 
Hegelian Dialectics,” Die Natur der Harmonik und der 
Metrik (1853); Chapter II, “Mathis Lussy: A Theory of 
Rhythm Derived from Performance Practice,” Traité de 
l’expression musicale (1873) and Le rythme musical 
(1883). Chapter IV, “Rudolph Westphal: Ancient Theory 
Applied to Modern Music,” Allgemeine Theorie der 
musikalischen Rhythmik (1880); Chapter V, “Hugo Rie- 
mann: A Theory of Rhythm Based on Dynamik, Agogik, 
Auftakt, and Vierhebigkeit,” Musikalische Dynamik und 
Agogik (1884) and System der Musikalischen Rhythmik und 
Metrik (1903); Chapter VI, “Theodor Wiehmayer: A Syn- 
thesis of Previous Theories,” Musikalische Rhythmik und 
Metrik (1917). 

Part Il begins with Chapter VI, “A Comparison and 
Criticism of the Central Points of the Theories Examined 
in Part lL” The general principles accepted as a founda- 
tion for the criticism may be summarized as follows: 
For a theory of rhythm to have general validity it must be 
based upon rigorous observation of the facts of the music 
under consideration, seen in the light of reliable psycho- 
logical principles, rather than upon subjective opinion 
regarding matters of interpretation. A theory of rhythm 
should differentiate between symbols of notation repre- 
senting “factual” relationships (those least liable to 
undergo essential change in various performances) and 
“interpretational” relationships (those most liable to 
undergo essential change). The facts of rhythm are the 
notated relationships of duration and intensity as well as 
the melodic and harmonic pitch relationships that are 
elements of accent and grouping. Among the interpreta- 
tional elements, which are unreliable data for the theorist, 
are the notated measure and the motive; the bar line is 
treated differently by various composers and performers, 






































and the determination of motives is often purely subjective. 


The general conclusion of Chapter VII is that the theories 
studied emphasize interpretational more than factual rela- 
tionships, although the latter are occasionally treated. 
Chapter VII, “A Contribution to the Theory of Rhythm 
for the Study of Twentieth-Century Music,” sets forth an 
approach to the analysis of the facts of musical rhythm 
and, based on such analysis, a classification of twentieth- 
century music according to rhythmic organization. The 
classification is as follows: (A) Metrical rhythm organ- 
ized by (1) the regular grouping of equal beats, (2) the 
regular grouping of unequal beats, and (3) equal beats with 
no clear tendency toward a higher grouping. (B) Poly- 
metrical rhythm, in which two or more metres are used 
simultaneously. (C) Metrical-nonmetrical rhythm, i.e., 
rhythm that is metrical at the level of the beat but non- 
metrical at the higher level, as the regular beats are 
irregularly grouped. (D) Nonmetrical rhythm organized 
by (1) unequal beats with irregular grouping, (2) unequal 
beats with no clear tendency toward a higher grouping, 
and (3) such freedom of accentuation that there is no clear 
tendency toward the establishment of a perceptible beat. 
Microfilm $5.80; Xerox $20.75. 456 pages. 





THE APPLICATION OF EARLY 
STRING LITERATURE TO HETEROGENEOUS 
STRING CLASSES AT THE COLLEGE LEVEL 


(L. C. Card No. Mic 60-5509) 


Thomas Nord Wikstrom, Ed.D. 
The Florida State University, 1960 


The music education undergraduate is, in general 
practice, required to play some stringed instrument in 
partial preparation for future work as a teacher. 

One pattern of instructional organization assigns these 
music students to classes in which fundamentals of all 
stringed instruments are taught in the same course. This 
heterogeneous grouping affords each student the oppor- 
tunity of a wide range of experience in string playing at 
the elementary level. 

In reviewing available literature designed for use in 
these classes, it appears that technical exercises pre- 
sented in methods books are supplemented by “pieces” 
geared to the needs of children, using nursery tunes, 
well-known folk melodies, familiar hymns, or simplified 
transcriptions of symphonic themes. This is probably 
appropriate inasmuch as class string instruction fre- 
quently begins during the intermediate grades at the 
elementary school level. 

Materials available for beginning students of any age 
are designed specifically for the musically unsophisticated 
and the technically inexperienced. At the college level, 
however, music students are usually gifted young adults 
with a considerable amount of training, experience, and 
background in music. 

Technical difficulties confronting beginning string 
students are basically the same for any age beginner, and 
musical devices in the various methods books for over- 
coming these difficulties are appropriate at any age level. 
However, the literature used in methods books as “pieces” 
to implement technical aspects is geared to the needs of 
young children and is not appropriate for young adults who 
have already had considerable musical experience. 

There appears to be a need for materials of sound 
musical integrity commensurate in aesthetic value with 
adult perception and appreciation, yet within the scope 
and limitation of beginning performers on stringed instru- 
ments. 

Inasmuch as adult beginners at the college level are 
usually majoring in some instrument other than strings, 
there is a need to acquaint them with reasonably good, 
serious music in this field--music which might prove to 
be more stimulating and, at the same time, promote con- 
tinued growth in appreciation, knowledge of string litera- 
ture, and perception of style. 

Many authors have written texts for teaching beginners 
how to play stringed instruments. Some of these have 
concentrated on a means of teaching groups of students in 
heterogeneous string class situations. Six such methods 
have been selected for reference in this study on the basis 
of their effectiveness as teaching material according to 
ratings defined by recognized authorities in the field. 

These methods texts have been investigated with cer- 
tain purposes in mind: (1) to appraise supplementary 
performing material contained therein in terms of desir- 
able musical values, (2) to extract from each method a 
schedule of cumulative skill developmental practices. 
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These practices were then employed in the nature of 
criteria in the selection of suitable performing material 
of musical integrity. String literature was investigated 
in order to locate compositions best exemplifying the 
technical disciplines found in the selected methods books. 

Compositions finally selected for incorporation in the 
body of this dissertation were edited and, in some in- 
stances, arranged to co-ordinate with the technical devel- 
opment proposed in the various methods. 





This collection of repertoire material is submitted 
as an aid to the string instructor in the resolution of 
problems related to string performance skills to be 
acquired by a group of beginners. These musical exam- 
ples are designed to give the mature student enjoyable 
experiences in learning, to extend his knowledge of music 
literature and thus enhance his effectiveness as a future 
teacher. 

Microfilm $2.75; Xerox $8.40. 183 pages. 
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AN INVESTIGATION OF THE 
MECHANISM OF ACTION OF SEVERAL 
HYPOTENSIVE AGENTS 


(L. C. Card No. Mic 60-6198) 


Robert Keith Bickerton, Ph.D. 
University of Pittsburgh, 1960 


The purpose of this investigation was to determine the 
cardiovascular effects of five currently available thera- 
peutic agents used in the treatment of human arterial 
hypertension. These agents included: reserpine, syro- 
singopine, guanethidine, iproniazid, and beta-phenyliso- 
propylhydrazine. From the data obtained, suggestions 
concerning the possible mechanisms of action were 
presented. 

The effects of these agents on the blood pressure of 
normotensive anesthetized dogs and albino rats were 
determined. Hypertensive dogs were prepared by uni- 
lateral figure-of-eight ligature and uninephrectomy. The 
effects of the compounds on the blood pressure of un- 
anesthetized renal hypertensive dogs were determined 
indirectly by utilizing the Infraton unit. Anesthetized 
mongrel dogs were used to determine possible mecha- 
nisms of action by employing the following test agents 
and/or procedures: stimulation of the central and periph- 
eral portions of the sectioned vagus nerve; intravenous 
injections of epinephrine and norepinephrine; and bilateral 
carotid occlusion. Ganglionic blocking activity was deter- 
mined by the cat nictitating membrane preparation. Pos- 
sible central hypotensive activity was determined by 
means of the cross-circulation preparation. The central 
hypotensive activity was further investigated in the dog 
with a vascularly isolated, neurally intact, perfused head. 
This latter technique was described. The effects of the 
compounds on coronary blood flow and renal blood flow in 
dogs were determined by utilizing the Shipley-Wilson 
rotameter as the flow measuring device. A method was 
described and utilized in order to determine the effects of 
the agents on the smooth muscle vasculature of the in- 
nervated perfused hind limb of the dog. The Langendorff 
procedure was utilized to determine the effects of beta- 
phenylisopropylhydrazine on the isolated perfused rabbit 
heart. 

All of the experimental agents were found to possess 
hypotensive properties in anesthetized rats and dogs, and 
unanesthetized hypertensive dogs. The data suggested that 





reserpine and syrosingopine possessed both central and 
peripheral hypotensive activity as evidenced by the 
following results: both of the compounds lowered the 
blood pressure of the recipient animal in the cross- 
circulation preparation when administered into the head 
circulation of that animal; and both of the compounds 
produced a diminution in the magnitude of the contractions 
of the cat nictitating membrane evoked by electrical 
stimulation of both pre- and postganglionic portions of the 
cervical sympathetic nerve. Guanethidine appeared to 
produce its hypotensive effects through a postganglionic 
sympathetic blockade. Beta-phenylisopropylhydrazine 
was found to exert central antihypertensive effects. 
Moderate central hypotensive responses were produced by 
iproniazid in the cross-circulation preparation. All of the 
experimental compounds produced vasodilation of varying 
durations in the innervated perfused hind limb of the dog. 
Iproniazid, beta-phenylisopropylhydrazine, and guanethi- 
dine produced an increase in coronary blood flow, and 
reserpine, beta-phenylisopropylhydrazine, and iproniazid 
produced an increase in renal blood flow. Guanethidine, 
reserpine, and syrosingopine potentiated the pressor 
effects of intravenously injected angiotensin II, whereas 
beta-phenylisopropylhydrazine did not alter the blood 
pressure response produced by this same agent. Iproniazid 
transiently inhibited the angiotensin induced pressor re- 
sponses. A central hypertensive response was produced 
by the intra-arterial administration of angiotensin into the 
head circulation of the recipient animal in the cross- 
circulation preparation, 
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CARBON TETRACHLORIDE HEPATOTOXICITY 
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University of Michigan, 1960 


Controversy exists over the mechanism whereby the 
chlorinated hydrocarbons (particularly carbon tetra- 
chloride) produce their characteristic pathological liver 
changes. There are currently two schools of thought 
regarding this mechanism, the one suggesting that the 
poison exerts its effects by restricting intrahepatic 
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circulation, the other that the effects are due to a direct 
attack upon liver cell mitochondria and interfering with 
cellular oxidative metabolism. The purpose of the study 
was to reexamine the problem and attempt to clarify the 
mechanism at work. The dissertation has been divided 
into three parts. The first of these deals with the effects 
of ethylenediamine tetraacetic acid upon the carbon tetra- 
chloride induced liver changes. The second part presents 
evidence for the involvement of the sympathetic nervous 
system in carbon tetrachloride toxicity. The third part 
indicates relationships with the thyroid gland and thyroxine 
in the carbon tetrachloride effects. 

Carbon tetrachloride (0.25 ml/100g) was administered 
to female rats of 200 g body weight. After 20 hours the 
liver was removed and as criteria for liver function the 
following measurements made: (1) oxidative phosphoryla- 
tion of liver mitochondria with glutamate and succinate as 
substrates; (2) degree of activation of a magnesium- 
dependent adenosine triphosphatase; (3) level of total 
lipid in the hepatic parenchyma; (4) total catechol amine 
levels in the adrenal and (5) histological examination of 
liver sections. 

Carbon tetrachloride administration results in com- 
plete disruption of the oxidative phosphorylation of glu- 
tamate and a reduction in this function of liver mito- 
chondria when succinate is used as substrate. The 
magnesium-dependent adenosine triphosphatase activity 
in the mitochondria from liver of the treated animals is 
markedly activated. This enzyme is believed activated 
when there is mitochondrial damage. The total lipid of the 
liver is greatly increased. Catechol amine levels in the 
adrenal are reduced. Microscopic examination of the liver 
after carbon tetrachloride treatment reveals centrilobular 
necrosis and lipid infiltration. Administration of ethylene 
diamine tetraacetic acid prevents to a moderate degree 
the loss of glutamate and succinate oxidative phosphoryla- 
tion and the activation of the adenosine triphosphatase. 
Lipid infiltration is not reduced. Adrenergic blocking 
agents, reserpine pretreatment and removal of the adrenal 
glands all give moderate protection against the loss of 
glutamate and succinate oxidative phosphorylation and 
against the activation of the adenosine triphosphatase. 
Adrenalectomy is very effective in preventing lipid infil- 
tration, adrenergic blockade is only partially effective in 
preventing the lipid changes. Ganglionic blockade with 
Trimethidinium and section of the spinal cord effectively 
prevent loss of glutamate and succinate oxidative phos- 
phorylation functions and adenosine triphosphatase activa- 
tion. Lipid infiltration is prevented by cord section and 
reduced by the ganglionic blockade. Histological changes 
are prevented by cord transection and adrenergic blockade 
and reduced by adrenalectomy. Hyperthyroidism (as pro- 
duced by thyroxine administration) potentiates the carbon 
tetrachloride effects and hypothyroidism (as produced by 
thyroidectomy) reduces these effects. 

It is concluded that carbon tetrachloride stimulates 
the sympathetic nervous system causing restriction of 
blood flow in the liver, the anoxic consequences of which 
lead to the necrosis. Catechol amines are also discharged 
from the adrenal glands and reinforce the circulatory 
effects on the liver vasculature. The lipid infiltration is 
also believed related to the sympathetic discharge through 
release of unesterified fatty acids from the lipid depots 
via both the sympathetic nerves to the depots and the 
catechol amine release from the adrenal. 

Microfilm $2.75; Xerox $5.80. 118 pages. 





A BIOCHEMICAL AND PHARMACOLOGICAL 
CORRELATION OF THE EFFECTS OF 
CERTAIN MONOAMINE OXIDASE INHIBITORS 


(L. C. Card No. Mic 60-6161) 


Zola Phillip Horovitz, Ph.D. 
University of Pittsburgh, 1960 


Because of the importance of the monoamine oxidase 
(MAO) inhibitors in helping to elucidate the role of amine 
metabolism in the central nervous system this study at- 
tempted, through the use of a variety of biochemical, 
pharmacological and physiological techniques, to delve 
deeper into the mechanisms of MAO inhibition and its 
physiological effects. 

1-isonicotinyl-2-isopropyl hydrazide (IIH, Iproniazid, 
Marsilid) and beta-phenylisopropylhydrazine (PIH, JB- 
516, Catron) were the two MAO inhibitors used. 

Since the literature failed to provide a quick and simple 
extraction and determination for the hydrazine MAO 
inhibitors used, a procedure was developed utilizing the 
extraction of the inhibitor from tissue or blood serum by 
protein precipitation and the colorimetric measurement 
of the compounds after the formation of molybdenum blue 
with phosphomolybdic acid and ammonia. 

Tissue distribution of the inhibitors one hour after 
intraperitoneal injection in rats showed that more PIH 
per gram of tissue was deposited in the brain, while the 
liver held more IIH per gram than other tissues tested. 

In vitro tissue studies were performed on brain and 
liver slices and mitochondria, to measure MAO activity 
and drug disappearance (‘uptake’). In brain slices PIH 
was 2.5 times as effective as IIH as a MAO inhibitor. 

For both PIH and ITH, MAO inhibition and tissue ‘uptake’ 
in brain slices were correlated. IIH was more efficient 
than PIH as an inhibitor in liver slices, but PIH produced 
more inhibition due to greater ‘uptake.’ Mitochondria 
studies indicated that these particles are not responsible 
for the tissue concentration of the inhibitors. ITH was 
equally effective as PIH in both brain and liver mito- 
chondria. In brain slices and to a lesser extent in liver 
Slices ITH was less effective than PIH indicating a tissue 
factor opposing the action of ITH. 

To see if a correlation existed between biochemical 
changes and physiological changes resulting from the 
action of the MAO inhibitors, MAO activity and serotonin 
concentration changes were measured as biochemical 
phenomena and evoked and spontaneous cortical electrical 
activity as the physiological phenomena, The electrical 
activity of the corpus callosum neurones was chosen as 
the evoked electrical measurement because it gave one of 
the best indications available of uncomplicated cerebral 
synaptic activity. Both IIH and PIH produced a depression 
in MAO activity and an increase in serotonin concentration 
on the ipsilateral side of the cat cerebral hemispheres 
which could be correlated with the depression of the trans- 
callosal potential on that side of the cortex. The recovery 
of the biochemical events for both inhibitors corresponded 
very well with the return of the potentials toward control 
levels. Spontaneous electrical activity of both sides of the 
cat cortex was depressed immediately after injection of 
IIH and PIH and lasted about one hundred and twenty 
seconds. The PIH brain concentration reached a peak at 
ninety seconds, after injection and fell very little at the 
end of one hour while ITH had practically disappeared after 
five minutes. Intracarotid PIH produced an initial fall in 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





PHILOSOPHY 


2323 





blood pressure similar to that seen with IIH but then 
showed a secondary hypertensive response attributed to 
a secondary peripheral action. 

This study showed that enzyme and amine changes do 
take place during the time of the transcallosal response 
and that the onset and duration of these changes correlated 
very well with the potential changes. It represents a 
strong indication of a possible correlation between this 
electrical activity measure and simultaneous biochemical 
events. Microfilm $2.75; Xerox $4.40. 82 pages. 


THE TRANSFER OF ANTIBIOTICS 
FROM THE BLOOD TO MILK IN 
THE ISOLATED PERFUSED 
CAPRINE MAMMARY GLAND 


(L. C. Card No. Mic 60-6399) 


Thomas Edgar Powers, Ph.D. 
The Ohio State University, 1960 


The transfer of antibiotics in the caprine mammary 
gland was studied by a perfusion method. The perfusions 
were performed on glands removed from lactating goats 
under general anesthesia. The perfusion apparatus con- 
sisted of a Sigmamotor heart pump, a disc oxygenator, a 
moist perfusion chamber constructed of acrylic plastic, 
and the tubing with its various accessory parts. 

The advantages and disadvantages of such a procedure 
are discussed. Blood flow rates and milk production 
records during perfusion are compared with results of 
other investigators. Blood flow rates as high as 64 ml. 
per 100 gms. of mammary tissue per minute were ob- 
tained. Milk production was continued, but at a decreasing 
rate, throughout the perfusion. 

The anticoagulant used for the whole blood perfusate 
was heparin. This, when used in amounts of approximately 
ten units per ml., was found to prevent coagulation through- 





out the period of perfusion. Dihydroergotamine was shown 
to facilitate blood flow rate greatly, as was 5 per cent 
carbon dioxide. Other factors, such as (1) cannulation 

of the veins, (2) minimal time delay between surgical 
removal and beginning of perfusion, and (3) care in the 
surgical extirpation of the gland, were shown to increase 
the flow rate. 

Antibiotic levels of potassium benzylpenicillin, of 
procaine benzylpenicillin, of dihydrostreptomycin sulfate, 
and of the tetracycline group were determined at hourly 
intervals for the blood perfusate as well as for the milk 
formed during the perfusion. Statistical analyses of the 
plasma antibiotic concentration-time curves and the milk 
antibiotic concentration-time curves were made for the 
various antibiotics. The same formula was employed to 
represent both the milk and plasma concentration-time 
curves for all the antibiotics studied. This was y = 102+>*, 
in which (y) represents the concentration of the antibiotic 
and (t) represents 30-minute time intervals during per- 
fusion, The possible significance of this is discussed and 
speculations about possible methods of transfer are pre- 
sented. 

The period of time of perfusion required for the milk 
concentration to equal the plasma concentration was con- 
sidered as indicative of the relative rates of transfer. 
This rate was most rapid with the tetracycline group, 
followed by procaine benzylpenicillin, then potassium 
benzylpenicillin and dihydrostreptomycin sulfate. 

A correlation of the perfusion results is made with 
studies on antibiotic levels in live animals. It is proposed 
that the relative level of the different antibiotics occurring 
in the milk of the live animal following parenteral therapy 
could be predicted by utilization of the formula obtained 
for the perfusion curves. The factors to be considered 
would be (1) the initial plasma concentration, (2) the rela- 
tive transfer rate as judged by the time of equivalence of 
the plasma and milk curve concentrations, (3) and the 
time (t), as based upon the duration of blood level in the 
live animal. 
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Alan Burruss Brinkley, Ph.D. 
Tulane University, 1960 


Chairman: James K. Feibleman 


This critical study of the phenomenology of 
Charles Sanders Peirce (1839-1914) is intended to show 
that phenomenology is foundational in his philosophy, and 
also that his phenomenology is not restricted to the doc- 
trine of the categories, but also functions as the ground- 
work for normative science, the theory of knowledge, and 
ontology. The order of exposition follows Peirce’s classi- 
fication of the sciences, from mathematics to the prelimi- 
naries of ontology. 





Chapter One is concerned to develop the importance of 
phenomenology for Peirce, and offers a general discussion 
of phenomenology as the foundation of philosophy after 
arguing that philosophy must have a non-arbitrary be- 
ginning. Since Peirce’s ordering of the sciences estab- 
lishes the sequence of the argument, that order is 
examined, and from it mathematics, the one science 
which is said to be prior to phenomenology, is singled 
out for special examination. 

Chapter Two is devoted to Peirce’s doctrine of mathe- 
matics and treats, first, his general account of its nature 
with particular attention to those aspects which link it to 
phenomenology: (1) its character as an observational 
science, and (2) the fact that it deals with imagined states 
of affairs. This is followed with an analysis of the nature 
of mathematical demonstration, and the role which Peirce 
assigns to demonstratives in establishing the applications 
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of mathematical proofs. Because Peirce separates mathe- 
matics from phenomenology chiefly by recourse to their 
respective primary dependences on hypothetical and 
categorical statements, his treatment of hypotheticals 

and categoricals is submitted to critical analysis. 

Chapter Three, “Phenomenology as the First Positive 
Science,” is divided into three parts which treat, first, the 
general nature of describing ‘what seems,’ then, the cate- 
gories of seeming, and, finally, the function of phenome- 
nology as the ground of normative science. 

Chapter Four, concerning the phenomenology of 
meaning, is an examination of the phenomenological con- 
tribution to the third part of normative science, or logic, 
understood as general semiotic, the chapter contains 
developments of Peirce’s doctrines of the grades of clear- 
ness and the interpretation of signs. These are held to 
show that the study of the ideal, as provided by normative 
science, is required for the completion of phenomenology. 

Chapter Five is an examination of Peirce’s phenome- 
nology of knowledge with special analyses of his treatment 
of the nature of questions, negation, and error. This pre- 
pares an exposition of the roles of belief, doubt, and 
inquiry, as revealed by phenomenological description of 
the cognitive situation. Next, Peirce’s descriptions of the 
perceptual, intuitive, and observational functions of con- 
sciousness are scrutinized. Finally, the central role of 
imagination in all cognition is uncovered in a construction 
of Peirce’s doctrine of the imagined and imagination. 

In conclusion, it is suggested that the course of argu- 
ment has had the effect of showing the development of 
ontology out of phenomenology, and hence, the name for 
the body of subject matter developed might properly be 
phenomenological ontology. 

Microfilm $3.30; Xerox $11.50. 253 pages. 
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Many philosophers have maintained that laymen 
assume that behind their perceptions lies an external 
world of physical objects. This is said to be a common- 
sense metaphysics, which cannot be known to be correct. 
In the writings of Bertrand Russell this idea is given a 
new emphasis. He argues that this metaphysical assump- 
tion has been taken up into our language, so that there is 
a risk of error in continuing to speak as we do. Though 
it might be supposed that this risk could be avoided only 
by giving up language altogether, Russell has suggested 
an alternative. He has said that a language could be con- 
structed in which one would speak of perceptions them- 
selves instead of what is assumed to lie behind them. 
Thus, one advantage claimed for this ideal language is 
that it would avoid a gratuitous metaphysical assumption. 

This has not always been Russell’s interest in the 
envisioned language, however. For he has not always 
held that our language presupposes the existence of physi- 





cal objects. Some of his writings contain the view that 
although many of our statements appear to refer to physi- 
cal objects, they are really misleadingly worded state- 
ments about perceptions. On this view, we take no risk in 
continuing to speak as we do. Russell, however, finds 
another defect in our language. He argues that because 
our language appears to presuppose physical objects, 
philosophers have supposed that it does and that physical 
objects must therefore exist. This, Russell tells us, is 

an inference which is fallacious because it depends on 
logical defects in ordinary language. He maintains that 
such inferences could be prevented if we were to construct 
an ideal language, one whose sentences are explicitly about 
perceptions. By translating our defective sentences into 
this language, one could show that they do not really pre- 
suppose the existence of physical objects. 

The present essay is an attempt to show that Russell 
has neither found defects in our language nor provided 
specifications for an alternative language. Essential to 
his views is the philosophical distinction between internal 
and external objects. A part of this distinction is the 
picture of minds as being private theaters. In this picture 
sensations and images are represented as being objects 
which are observed by an inner sense and which are cut 
off from public view, as if by a wall. This picture is 
brought under scrutiny and is found to have its source in 
a misrepresentation of psychological statements. Russell 
construes such statements on analogy with statements 
about physical objects which are hidden from all but one 
person. Similar linguistic confusions lead him to say 
that when we see how a physical object looks, we are 
seeing an internal object which cuts off our view of the 
physical object outside. As a result, it appears to him as 
though we have a right to speak only of internal objects. 
Our actual language, then, appears strange indeed. It is 
shown that when we straighten out these various confu- 
sions, Russell’s dissatisfactions with our language consist 
in his own misrepresentations of it. 

Russell’s specifications for an ideal language are also 
discussed in detail and are found to be plausible only in 
terms of the confusions already exposed. 

Russell’s theory of meaning and various philosophical 
problems concerning perception are brought up for dis- 
cussion. In each case it is found that what Russell says 
is the result of his misconstruing the concepts involved. 
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The author of this study has attempted (1) to analyze 
the structure of the system explicated by Toynbee in 
A Study of History and (2) to formulate a theory indicating 
the criteria which justify the several levels of historical 
knowledge. The theory formulated in this study not only 
furnishes criteria for justifying historical knowledge but 
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is also the basis for more adequate criticisms of his- 
toriographies. To avoid the ambiguous usage of the term 
“history” this concept is defined as past actuality, and 
“historiography” is defined as our knowledge of past 
actuality. 

Chapter I examines the methodologies of Geyl, Colling- 
wood and Romein and their criticisms of Toynbee’s work. 
In the process of analyzing their theories and criticisms 
two problems to be taken into account in the justification 
of historical knowledge are pointed out. These are the 
relationship of the historian’s account of the past to past 
actuality and the relationship of the historian’s psychologi- 
cal and sociological conditioning to his interpretation of 
the past. An attempt is made to show how the resolutions 
of these problems by Geyl, Collingwood and Romein affect 
their criticisms of A Study of History. 

Chapters I, Il and IV analyze the major concepts and 
principles of A Study of History. Toynbee’s conceptual 
scheme depends upon his designation of “society” as the 
basic historical unit. He believes that this concept elimi- 
nates from the context of historiography the historian’s 
psychological and sociological prejudices. An analysis of 
the concept reveals that the definition of “society” substi- 
tutes religious prejudice for nationalistic prejudice, hence 
does not escape Toynbee’s environmental conditioning. 

“Society” is defined by a pattern of challenges-and- 
responses. Challenge-and-response is a hypothesis of a 
high level of generality which defines the challenge or the 
cause of social change in terms of the response. In de- 
fining the cause of social change in terms of the response 
many conditions are assumed which are relevant to the 
explanation and which cannot be accounted for by this . 
principle. 

Toynbee’s system has a psychological, social and 
cosmological level of explanation. Social and cosmological 
change ultimately depend upon the psychological level for 
their explanations. Hence inconsistencies in the psycho- 
logical level which arise from the psychological dualism 
upon which this explanatory level is based appear in the 
social and cosmological theories. 

Chapters V, VI and VII propose the criteria justifying 
the various levels of historical knowledge. The most 
primitive level of historical knowledge is that of the 
“historical fact.” A “historical fact” is a hypothesis re- 
ferring to an actual past occurrence which is inferred 
from evidence and is confirmed by identifying the evidence 
from which it is inferred, by relating the inferred “his- 
torical fact” to “historical facts” identifying the evidence 
through generalizations and laws and by the congruence of 
the inferred “fact” with the already confirmed dimension 
of “historical fact.” “Integral facts” are hypotheses 
inferred from several “historical facts.” 

The criteria of adequacy and relevance justify an 
ordering and interpretation of “historical” or “integral 
facts.” What is relevant to a historiography depends upon 
the historian’s definition of his subject-matter, upon his 
point of view and upon the problem he is attempting to 
resolve. Adequacy depends upon the truisms, laws, proba- 
bility statements, rules or definitions which justify the 
explanations of “historical facts.” Adequacy and relevance 
are not determined by precise criteria. The imprecision 
of these criteria make the factors in the historian’s spatio- 
temporal perspective relevant to the context of histori- 


ography. 
The criteria justifying the various levels of historical 











knowledge are consistent with the methodologies of Geyl, 
Collingwood and Romein. Although some of the concepts 
and principles of A Study of History do not conform to 
these criteria, Toynbee has presented an interpretation 
of the human past which is highly suggestive and worthy 
of consideration. 
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This essay presents and criticizes Berdyaev’s meta- 
physics. The presentation, necessitated by the diversifi- 
cation of the sources of the Berdyaevian metaphysical 
position, composes the first part of the work; and the 
critical evaluation of that position occupies the second 
and final section of the dissertation. 

The two divisions of this investigation are unified 
through their contribution to the definition and verification 
of a hypothesis. This hypothesis consists in the postulation 
of both formal and material unity of the Berdyaevian meta- 
physics, provided such unity be interpreted according to 
tests derivative from the coherence theory of truth. The 
final conclusion is that guch unity does indeed exist, 
making this metaphysics adequate and deserving of further 
study. 

The organization of the dissertation by chapters is as 
follows: Chapter I is a general introduction and statement 
of the purpose of the essay; Chapter II presents Berdyaev’s 
ontological presuppositions and their most important con- 
sequences; Chapter III consists in the exposition of the 
corresponding cosmological doctrines; Chapter IV de- 
velops the Berdyaevian epistemology and anthropologically 
relevant studies; Chapter V is an examination of the 
formal characteristics of the delineated system, disclosing 
its nature and limitations; Chapter VI is an appraisal of 
the explanatory ability of this metaphysical system in its 
interpretation of experience; and Chapter VII is a sum- 
mary and conclusion. 

The argumentation of the main text is supplemented by 
several appendices, dealing with Berdyaev’s relation to 
contemporary thought, with the categorization of his 
metaphysical system, with the eclectic tendencies in his 
thought, with other works which have been written about 
him, and with the relation of his system to formal logic. 
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THE USES OF “USE”: A STUDY IN THE 
PHILOSOPHY OF LANGUAGE. 
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Jerry A. Fodor, Ph.D. 
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This dissertation has two primary goals. First, it is 
concerned to offer a reconstruction of the philosophic 
concept “the standard use of a word” and to relate that 
concept to recent developments in grammatical and seman- 
tic theory. In so doing it hopes to suggest the extent of 
the relevance of empirical data about language using to 
the resolution of philosophic problems. 

Secondly, this dissertation represents an attempt to 
extend a line of inquiry which has proved fruitful in gram- 
matical analysis to semantics. It argues that at least one 
area of semantics must be considered to display trans- 
formational structure in a fashion analogous to the struc- 
ture of grammar. This claim is more powerful than the 
current insistence that grammatical transformations have 
semantic significance; the present work claims that there 
exist semantic transformations which are not charac- 
terizable grammatically, and that semantics therefore 
comprises an independent level of linguistic theory. To 
the extent that such a transformational approach to se- 
mantics is successful, it may serve both to clarify the 
relation of semantics to grammar and to supply a meta- 
theory for the philosophic analysis of language. 

The first two chapters are devoted to attacks upon the 
doctrine that a logical disrelationship exists between the 
goals and practices of philosophic analysis and those of 
empirical linguistics. That doctrine is first considered 
in terms of Professor G. Ryle’s distinction between 
linguistic use and linguistic usage. The argument con- 
cludes with the assertion that this distinction affords no 
grounds for maintaining the independence of philosophic 
analysis of use from empirical information about usage. 

In the second chapter, the Paradigm Case Argument 
is investigated in a number of its formulations. This 
investigation leads again to grounds for suspicion of 
a prioristic doctrines of linguistic structure. It is con- 
cluded that the Paradigm Case Argument rests upon a 
mis-description of the function of common nouns. 

The third chapter is devoted to a summary of recent 
findings in grammatical theory. The nature of grammati- 
cal theory is discussed, as are the conditions for the 
validation of grammars. Several interrelated notions are 
introduced, all of which are current in linguistics. Among 
these are the concepts of grammatical level, of repre- 
sentation in grammatical systems, of ambiguity, and 
finally of transformational characterization of linguistic 
structures. This over-view of contemporary theory is 
intended to provide background for the discussion of 
semantics which follows. 

The fourth chapter is devoted to a consideration of the 
semantic characteristics of natural languages, and to the 
probable relations of semantic theories to the sorts of 
grammatical descriptions previously discussed. The 
central problem is the characterization of those proper- 
ties of linguistic performances which lead us to correctly 
characterize those performances as standard uses of 
words. It is asserted that “standardness” is a theoretical 
term which specifies the relationship between speech acts 
and hypothetical rules of language. The function of these 











rules is discussed at some length. The thesis proposes 
that they must be understood as licensing “derivative” or 
“displaced” speech performances, and as definitive of the 
“role” of a word at one level of the description of a 
language. 

Chapter Five considers the propriety of construction 
linguistic analyses upon formulations involving rules of 
language. It includes an extensive treatment of a group of 
expressions which are employed in describing behavior 
governed by rules. The sense in which linguistic be- 
havior may be said to be so governed is then specified 
and shown to be consonant with the doctrine of standard- 
ness previously evolved. 
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This is a study of political realism characterized as 
an attempt to cause a reduction in expectations about the 
fulfillment of political ideals by calling attention to cer- 
tain facts about human nature, social conditions, or 
political practices. Political realism, as so character- 
ized, is illustrated by the arguments of four theorists, 
James Burnham, Joseph Schumpeter, Robert Dahl, and 
Hans Morgenthau. The purpose of the study is to show 
that realism in political theory has normative and pre- 
scriptive implications which are obscured or confused by 
the failure of the realists to make their own moral posi- 
tions clear relative to the forms of political action which 
they consider ought to be taken in light of the facts 
presented. 

The detailed treatment of the realists’ position begins 
in Chapter II with an analysis and evaluation of Burnham’s 
theory of the managerial revolution and its relevance to 
democracy. David Spitz’s interpretation of Burnham as 
anti-democratic is used to illustrate the misleading nature 
of Burnham’s supposedly non-normative theory. Both 
Spitz’s and Burnham’s arguments are shown to be inade- 
quate so that, actually, the results for democracy are 
inconclusive. However, Burnham is criticised for not 
responding to the threat to democracy he thinks is indi- 
cated by his theory. 

Chapter III consists of a discussion of Joseph Schum- 
peter’s reformulation of the democratic method as an 
institutional arrangement for giving individuals the power 
to make political decisions by means of a competition for 
votes. The reformulation is shown not to be a great im- 
provement over the theory of “classical” democracy which 
Schumpeter criticizes. It is argued that Schumpeter does 
not give sufficient attention to possibilities for increasing 
the individual’s sense of reality and responsibility about 
political matters, and that his discouragement of greater 
public participation in the political decision-making 
process is unwarranted. 

Robert Dahl’s use of the empirical criterion to evaluate 
and construct democratic political theory is the subject of 
Chapter IV. The empirical approach is shown to have 
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limitations in its ability to treat adequately the moral 
issues in normative political theory. It is pointed out that 
Dahl’s use of the method of maximization and the descrip- 
tive method result in an implicit evaluation of the “normal” 
American system as an acceptable one, and that Dahl’s 
claim to have said nothing about the desirability of the 
American system is misleading. 

In Chapter V, the realism of Hans Morgenthau is con- 
sidered an example of an overtly normative political 
theory which confuses descriptive and prescriptive ap- 
proaches. The underlying difficulty is found to reside in 
Morgenthau’s conceptions of “power,” “politics,” and 
“morality.” His claims regarding the autonomy and 
inevitable evil of politics are rejected. The point is made 
that Morgenthau’s view as to what limits should be placed 
on the use of political power are unclear. 

The results of the study show that, despite differences, 
the four theorists studied are all realists in three re- 
spects: (1) all have a more or less scientific concern for 
functions of political arrangements as opposed to their 
formal appearances; (2) all are critical of desires, ideals, 
and principles which cannot be completely fulfilled in 
political practice; and (3) all emphasize the limitations 
which reality places upon normative political theory. 

In conclusion, it can be said that the realists go too far 
in subordinating moral principles to reality as they see it. 
Consequently, their positions regarding the relation of 
morality to political theory and practice are philosophi- 
cally and ethically inadequate. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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Despite the advent of linguistic analysis in philosophy, 
the traditional problem of the foundation of perceptual 
knowledge still draws lively interest. This should not be 
surprising, since a part of that interest consists in at- 
tempts either to analyze with more or less objectivity or 
to defend the concept of the given by means of linguistic 
techniques. Bertrand Russell and C. I. Lewis have a 
philosophical orientation which is at once new and tradi- 
tional. They take the traditional problems of knowledge 
more seriously than those more thoroughly steeped in the 
linguistic outlook, and yet they employ the new insights 
into logic and language in an attempt to solve, not analyze 
away, those traditional problems. I use the views of these 
two thinkers on the perceptually given as the pivot point of 
my investigation of the value of the concept. 

How traditional is the problem of the foundation of 
empirical knowledge is clearly illustrated in the argument 
to the necessity of the given from the impossibility of an 
infinite regress in evidence. This argument, used by 
Lewis and Russell, I compare with the familiar arguments 
in metaphysics, especially the “Cosmological Proof.” 

I attempt to show that the “immediacy” of the given com- 





pares to the historical examples of absolutes or uncon- 
ditioned entities such as substance or God. In this connec- 
tion I try to exhibit alternatives to the disadvantageous 
coherence theory of truth which Lewis and Russell say is 
the inevitable conclusion of any theory which denies the 
given or datum element in empirical knowledge. 

In a chapter on the linguistically formulated given, 
“Basic Propositions,” I defend the view of Wilfrid Sellars 
and A. M. Quinton that puzzles about the given and its 
linguistic expression are best treated as problems in 
pragmatics, showing how emphasis upon problems about 
the semantics of appear words leads to no especially 
fruitful results, since it becomes bogged down in familiar 
puzzles over sense-data. And basic propositions are 
notorious for their sparsity of syntactical relations. But 
if we take propositions as expressing attitudes towards 
statements about objective fact rather than as logically 
discrete references to privileged subjective entities, 
several of the problems about perceptual doubt and error 
clear up. 

For all this, the concept of the given is not found to be 
as epistemologically valuable as Lewis and Russell believe 
it to be. The main value of basic propositions is found in 
their mention function, in epistemology, not in their use, 
either by epistemologists or by philosophical laymen. 
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Clustered together in the business of ontology are a 
number of issues better treated separately. Methodologi- 
cal issues, epistemological issues, and issues of onto- 
logical commitment are frequently conflated, with un- 
fortunate results. Such results are unfortunate because 
they are not the legitimate progeny of the arguments 
thought to establish them. Involved also are such problems 
as how to expunge unwanted commitments, and how to 
arbitrate between competing ontological systems. The 
work of separation involves criticism, the work of recon- 
struction involves defending further theses. 

The ontology of a theory consists in those kind of 
objects which must exist if the statements affirmed in the 
theory are to be significant. The view that the ontology of 
a theory is established through pragmatic selections of 
language forms, together with the associated thesis that 
such selection involves no assertion or belief that the 
world contains the kinds of objects thus countenanced, is 
criticised in detail and rejected. Likewise, the view that 
the ontological commitments of a system are channelled 
through its bound variables is criticised in detail and 
rejected. On the basis of results dredged up in such 
criticism, a criterion of ontological commitment based 
on predicates is attempted and similarly found inadequate. 

These results are generalized in a general argument 
against the correctness of syntactical criteria of ontological 
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commitment. It is urged that a serious mistake is com- 
mitted in attempting to discern the ontological commit- 
ments of a theory by means of an assessment of its 
syntactical resources. Such a procedure presupposes 
what it purports to discover. A non-syntactical criterion 
for discovering the ontology of a theory is elaborated. It 
lacks the elegance and maneuverability of its rivals, but 
it is claimed to be a correct analysis of ontological com- 
mitment. 

The problem of expunging unwanted or undesirable 
commitments is broached, and the well known procedures 
of eliminating such purported commitments by translation 
is analysed and criticised. This procedure is found, in its 
present form, to be incapable of generating the results it 
claims. No clearly formulated criterion of translatability 
exists, and merely eliminating references to objects of the 
kind in question is not sufficient to impose their banish- 
ment as theoretically superfluous. In place of the thus 
suspect procedure of translation analysis, the method of 
assessing philosophical explanations is advocated. Onto- 
logical kinds are invoked for explanatory and interpreta- 
tive, purposes, rather than for scientific purposes. The 
method of assessing philosophical explanations attends 
critically to such invocations. If a given invocation fails 
to provide the promised explanation, or if it generates 
further, deeper perplexity, a kind thus introduced is 
theoretically unsatisfactory. This method is unable to 
expunge suspect kinds, but it is able to show them to be 
theoretically unsatisfactory. 

When two ontologically different systems compete for 
the same subject matter, the question arises as to how to 
arbitrate between them. The view that such arbitration is 
achieved through assessment of the relative pragmatic 
efficacy of the languages which express them is rejected 
as misguided. Again the method of assessing philosophical 
explanations is invoked, this time as arbiter. 

Inter-theoretic litigation presupposes clear criteria by 
which enemy systems may be said to compete. These are 
provided, and constitute conditions within which the method 
of assessing philosophical explanations may arbitrate 
between conflicting systems. 

Lastly, these results provided a way to distinguish 
ontological theories from scientific theories, or better, 
the ontological aspects of systems from their scientific 
aspects. Microfilm $2.80; Xerox $9.90. 216 pages. 


THE DOCTRINE OF SUBSTANCE IN THE 
LOGICAL WORKS OF ARISTOTLE 


(L. C. Card No. Mic 60-5060) 


Richard Dodgson Sykes, Ph.D. 
Princeton University, 1959 


The dissertation discusses one aspect of Aristotle’s 
doctrine of substance. Ch. 1 introduces the subject by 
way of a short review of some of Aristotle’s criticisms of 
Plato. Ch. 2 discusses Aristotle’s treatment of substance 
in the Categories. In Ch. 3 the notions of substance and 
essence are compared, and in Ch. 4 Aristotle’s treatment 
of these notions in one passage in the Analytics is dis- 
cussed in detail. Ch. 5, which stands somewhat apart 
from the main movement of the thesis, defends the notion 





of substance against Russell’s attack. Ch. 6 provides a 
brief conclusion to the thesis. 

The main contention of the dissertation is that in cer- 
tain passages in the Categories and in the Analytics 
Aristotle has attempted to assimilate two related but not 
identical senses of ousia to each other, although such an 
assimilation may not legitimately be effected. These 
senses of ousia are the sense of substance and the sense 
of essential predicate or essence. 

The difference between the notion of substance and the 
notion of essential predicate or essence is discussed 
systematically in Ch. 3, which thus acts as the pivot on 
which the argument of the thesis turns. It is suggested 
that any attempt to assimilate the two notions to each 
other is bound to lead to failure, and an attempt is made 
to show precisely where and why the two notions do not 
coincide. 

While Ch. 1 serves as a brief introduction to the sub- 
ject by considering some of the central criticisms which 
Aristotle made against the Platonic Theory of Forms, 
Chs. 2 and 4 form the main body of the thesis. Ch. 2 is 
concerned with Aristotle’s account of substance in the 
Categories and discusses in detail his statements that 
substances are not present in a subject and that when 
predicated they are predicated synonymously. The discus- 
sion concludes that one can most naturally and plausibly 
account for Aristotle’s statements on this topic if one 
supposes that they reflect an attempted assimilation of the 
notions of substance and of essence. Ch. 4 considers 
Aristotle’s characterization of both substance and essence 
as that which: 


(a) is what it is without being anything else besides, 
(b) is not predicated of another subject, 
(c) is not predicated of a subject. 


It is argued that these descriptions can be made to apply 
to both substance and essence only by trading on am- 
biguities or obscurities in the descriptions, and conse- 
quently that Aristotle’s procedure again reflects an 
attempted assimilation of the notions of substance and of 
essence. In the course of the discussion it is suggested 
that there is evidence of a further attempt to assimilate 
both of these notions to the notion of subject. 

The previous chapters have been restricted to one part 
of Aristotle’s doctrine of substance and have been mainly 
critical in tone. Ch. 5 broadens the scope of the discus- 
sion by considering the notion of substance as a whole, 
and it provides an indirect defense of the notion of sub- 
stance by attempting to show that Russell’s systematic 
attack does not succeed and that his alternative theory is 
inadequate. Finally Ch. 6 outlines the main argument of 
the thesis and suggests that obscurities in other passages 
in Aristotle may be due to the same tendency to attempt 
to assimilate the notions of substance and of essence. 
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THE PHILOSOPHY OF SCIENCE 
OF WILLIAM WHEWELL 


(L. C. Card No. Mic 60-6947) 


Harold Trueman Walsh, Ph.D. 
University of Michigan, 1960 


The purpose of the present essay is to restate, so as 
to exhibit its very considerable merit, the philosophy of 
science of William Whewell (1794-1866). The task is one 
of critical exegesis, condensation, and reorganization. 

Whewell’s theory of science is essentially a theory of 
discovery. His initial position is Kantian; but his attempt 
to extend this doctrine so as to embrace not only empirical 
science but scientific progress as well leads him to modify 
this initial position in three ways. First, he greatly sim- 
plifies Kant’s elaborate architectonic. Second, he adds 








detailed accounts of hypothesis and verification and of the 
role of definition in science. Third, and most important, 
he shows that, through the reciprocal determination of 
the subjective and objective elements in the cognitive 
process, principles which are originally regulative ulti- 
mately become constitutive. 

Whewell’s readers have not generally understood him. 
There are two reasons for this. His writings are exten- 
sive and, to a certain extent, incoherent; his theory is 
presented piecemeal through several thousand pages. 
Furthermore, his position gradually changed in the twenty- 
odd years during which he was formulating it, but this 
evolution is not obvious. These obstacles I have tried in 
this essay to overcome, in an attempt to gain for Whewell’s 
thought, by clarifying it, the recognition I think to be its 
due. Microfilm $2.75; Xerox $9.25. 203 pages. 
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PHYSICS, GENERAL 


A STUDY OF THE PRE-BREAKDOWN CURRENTS 
IN OXYGEN AND HELIUM 


(L. C. Card No. Mic 60-5277) 


John Brendan Freely, Ph.D. 
New York University, 1960 


Adviser: Professor L. H. Fisher 


A study has been made of the pre-breakdown currents 
in oxygen and helium. 

Simultaneous measurements have been made of the 
ionization and attachment coefficients, a/p> and n/po, in 
oxygen, by analysis of the current as a function of po at 
constant E/po and d where pp is the gas pressure in 
mm. Hg reduced to 0°C., d is the electrode separation 
in cm., and E is the electric field in volts/cm. . The 
attachment coefficient 7/p, has been found to vary very 
slowly with E/po over the range of E/p, from 16 to 60 
with a broad peak at E/pp = 25. The measurements in the 
range of E/po from 16 to 30 were made using mixtures of 
oxygen and helium so as to increase the current multipli- 
cation to measurable values. The measurements of the 
attachment coefficient have in this way been extended to 
sufficiently low values of E/po so as to demonstrate 
agreement between the results obtained in the present 
type of experiment and those obtained in more direct 
measurements in the region below E/po = 10. 

The second Townsend coefficient in oxygen, y, has 
been measured over the range of E/p, from 44 to 100 and 
has been found to decrease from a value of 1 x 107° at 
E/Po = 100 to about 1 x 10°° at E/p, = 44. However, 
analysis of the data of other workers shows that y in- 
creases very sharply below E/po = 45 and probably 
reaches a value of 107* to 10~? at E/po = 38. The curve 
of y versus E/p, is discussed and it is shown that the 
secondary emission at low E/p, is probably due to photo- 





electric action while at higher E/po it can be attributed 

to positive ions. The very low value of y at higher E/p, 
in oxygen is explained as being due to the raising of the 
cathode work function by oxygen absorbed in the discharge, 
and an experiment is performed to demonstrate this. Also, 
several general features of the breakdown process in 
oxygen are discussed. 

Measurements have been made of the primary ioniza- 
tion coefficient, a/po, in helium, over the range of E/p, 
from 3 to 70. Previous measurements of this quantity 
are shown to be in error, and also the theoretically pre- 
dicted values of a/po by earlier workers are shown to be 
too low by several orders of magnitude. The values of 
a/Po in helium are compared to those of the other rare 
gases, and it is found that at low E/p» the values of a/p, 
increase with increasing ionization potential, while the 
opposite is true at higher E/po. 

The second Townsend coefficient, y, has been meas- 
ured in helium over the range of E/p, from 3 to 70. The 
curve of y versus E/po is discussed and it is shown that 
the secondary emission is probably due to photons or 
metastables at low E/ppo and to positive ions at high E/p. 
A correlation is made between the curves of y versus 
E/p, and those of a/p, versus E/p, for all of the rare 
gases. 

Studies of the similarity laws in helium have revealed 
that a/po and y, at a given value of E/p, are functions 
of the electrode separation d, where a/po increases 
linearly and y decreases exponentially with d. It has 
also been found that the sparking potential at constant 
pod decreases with increasing d in helium, while in argon 
the opposite is true. The similarity laws are then used in 
an attempt to determine the origin of these effects. 
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SOLUTION TO A CLASS OF 
SINGULAR INTEGRAL EQUATIONS 
OCCURRING IN MATHEMATICAL PHYSICS 


(L. C. Card No. Mic 60-5209) 


Fred Alvin Hinchey, Ph.D. 
New Mexico State University, 1960 


A Fourier series solution is developed for a class of 
singular integral equations which arise in various prob- 
lems of mathematical physics. This class of integral 
equations is closely related to certain Wiener-Hopf type 
equations on the finite range. A brief review of the 
Wiener-Hopf technique is included as general background. 
Mittra has obtained a solution to a similar class of equa- 
tions, on the finite range. A review of this solution is 
given, and the disadvantages of his technique for the solu- 
tion of a more extended class of equations are pointed out. 

The first application of this technique which is con- 
sidered is the problem of the cylindrical antenna. Numeri- 
cal results are obtained for half and full wavelength 
center-fed antennas with half length to radius ratios of 
60 and 5007. These results are shown to agree with 
King-Middleton iterative results to within approximately 
two percent. 

A second example considered is the problem of the 
diffusion of neutrons through an infinite plate of finite 
thickness. No numerical results are obtained for this 
problem. However, the integral equation is formulated, 
and the solution indicated. 

Microfilm $2.75; Xerox $4.00. 73 pages. 


THE ROTATION-VIBRATION ENERGIES 
OF THE GENERAL POLYATOMIC MOLECULE 
CALCULATED TO FOURTH ORDER 
OF APPROXIMATION 


(L. C. Card No. Mic 60-6386) 


Stewart Kendall Kurtz, Ph.D. 
The Ohio State University, 1960 


The rotation-vibration Hamiltonian governing the 
motion of the nuclei in a polyatomic molecule can be 
expanded as an inhomogeneous polynomial in vibrational 
and rotational operators. Two unitary transformations 
are then applied to the expanded Hamiltonian in order to 
simplify the secular determinant by removing, to suc- 
cessively higher orders of approximation, elements con- 
necting states that have different energies in zero order 
approximation (barring accidental degeneracy among the 
vibrational frequencies). While most of the matrix ele- 
ments of the once transformed second and third order 
Hamiltonians, h} and h;, have been studied in some detail 
by other investigators, this work has undertaken a sys- 
tematic study of the matrix elements out to the fourth 
order. The results of earlier workers for the matrix 
elements of h} and hj have been verified, and in addition, 
three new matrix elements of h} which give rise to 
vibrational 2-type doubling have been calculated. All the 
non-vanishing diagonal and off-diagonal matrix elements 
of the twice transformed fourth order Hamiltonian, hj, 
have been obtained for axially symmetric molecules (with 





three- and fourfold axes) and linear molecules, which can 
contribute to the rotation-vibration energies corrected to 
the fourth order of approximation in the absence of acci- 

dental degeneracy. 

hy contains nearly a thousand individual Hermitian 
functions of the operators representing dynamical vari- 
ables. These functions are of the sixth degree. The use 
of the product rule under these circumstances proves 
somewhat impractical. In this work a systematic method 
which overcomes these difficulties has been developed for 
the calculation of matrix elements. The method is general 
and can probably be applied to any problem for which the 
product rule is applicable. 

The method developed is completely operational and 
involves basically the use of the raising and lowering 
operators and commutation rules. The zero order prob- 
lem is first solved operationally for eigenfunctions and 
eigenvalues. During this process one obtains expressions 
for the raising and lowering operators and their effect on 
the eigenfunctions. Secondly, a set of operators is con- 
structed out of the raising and lowering operators. This 
set of operators has several important properties which 
are the key to the usefulness of the method. 

1) Each operator has only one non-vanishing matrix 
element and this matrix element is known (being readily 
calculated, since the operator is expressed in terms of 
the raising and lowering operators). 

2) The quantum number dependence of the matrix 
element is simple and unique. 

3) Any function of the operators representing dynami- 
cal variables can be expressed in terms of members of 
the KME set (Known Matrix Element). 

The procedure is to express the Hermitian functions of 
the dynamical variables whose matrix elements are de- 
sired, in terms of anticommutators of dynamical variables 
of lower degree which have already been expressed in 
terms of the KME operators. It is then possible to ex- 
press the desired function of the dynamical variables in 
terms of the KME set belonging to the same degree as the 
function. Large groups of matrix elements for operators 
of high degree may thus be obtained in a straightforward 
manner. In summary the method is felt to have the fol- 
lowing advantages: 

1) The method gives a clear picture in advance of the 
only types of quantum number dependence which an op- 
erator of given degree can have. 

2) The method eliminates to a large extent the repeti- 
tion, for each operator of a given degree, of a large num- 
ber of similar steps. 

3) Symmetry properties and the structure of the 
operators may be readily examined and used. 
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A MEASUREMENT OF THE g-VALUE 
OF THE ELECTRON IN THE GROUND STATE 
OF THE HYDROGEN ATOM 


(L. C. Card No. Mic 60-5014) 


Edward B. D. Lambe, Ph.D. 
Princeton University, 1959 


A new measurement of the ratio gj/gp (g3 = g-value 
of the electron in the ground state of the hydrogen atom; 
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& p = g-value of the proton as observed in a spherical 
sample of distilled water) has been made. A microwave 
absorption technique in a hydrogen atom gas with a 
molecular hydrogen gas buffer to reduce Doppler broad- 
ening has been used. Special attention has been devoted 
to the factors which influence the width and strength of the 
absorption line. In particular, the necessity for an im- 
purity gas additional to the molecular hydrogen to effect 
thermal relaxation of the electron spins in the external 
magnetic field has been established. 


The value of 8;/E> is found to be 
658.21 590 88 + .00 004 36. 


This value is the weighted average of measurements on 
both the 7: and the 72 transitions in atomic hydrogen. 
Microfilm $2.75; Xerox $5.60. 111 pages. 


DIFFRACTION BY ABSORBING SURFACES. 
PART I — DIFFRACTION BY 
AN ABSORBING HALF-PLANE. 
PART Il — DIFFRACTION BY A CYLINDER WITH 
A VARIABLE SURFACE IMPEDANCE. 


(L. C. Card No. Mic 60-5286) 


Chester J. Marcinkowski, Ph.D. 
New York University, 1960 


Adviser: Professor Sidney Borowitz 


In Part I of the thesis the two-dimensional electro- 
magnetic problem of plane-wave scattering by a half-plane 
with a constant impedance is solved by the Wiener-Hopf 
technique. The objective and formulation of our solution 
differs from published solutions. Previous solutions have 
dealt with small surface impedance and have been formu- 
lated by the classical Fourier transform procedure. In 
contrast, our results have been applied to the (no longer 
small) surface impedance of a half-plane which absorbs 
perfectly a plane wave incident at a prescribed angle. 
Moreover, a transmission line formulation of the problem 
has been employed. A saddle point evaluation of the 
scattered far-fields shows that the back-scattered fields 
are appreciably influenced by the surface impedance while 
the forward-scattered fields are relatively unaffected. 

A null appears in the back-scattered fields. Another 
variant of the factorization technique for dielectric sur- 
faces has been discovered and illustrated by obtaining the 
well-known solutions for a perfectly reflecting half-plane. 

In Part II of the thesis a solution is obtained for the 
two-dimensional electromagnetic problem of diffraction 
of the radiation from a magnetic or electric line current 
source by a cylinder with a spatially varying surface 
impedance. The surface impedance has a sinusoidal 
variation of small amplitude around the periphery of the 
cylinder superimposed upon an arbitrary, constant value. 
A Green’s function formulation reduces the problem to an 
inhomogeneous, second order difference equation with 
variable coefficients which is solved by a perturbation 
procedure in terms of the small amplitude a of the im- 
pedance variation. For plane wave incidence the asymp- 
totic form of the solution for a large cylinder (ka >> 1) is 








investigated in detail to first order in the perturbation 
parameter a. A real saddle point evaluation in the 
illuminated region yields a result which can be interpreted 
in terms of the geometrical optics appropriate to a 
cylindrically curved, convex reflection grating. The solu- 
tion comprises the first and higher order reflected rays 
familiar for a plane grating, modified by appropriate geo- 
metrical divergence coefficients. For a slowly varying 
surface impedance, conditions are derived under which 
the various reflected rays in the solution to O (a) may be 
combined with a single, specularly reflected ray with a 
reflection coefficient depending only on the local im- 
pedance value at the point of reflection. The reflected 
rays which sample the local impedance exhibit a transition 
from the Fresnel to the Fraunhofer region similar to that 
of an equivalent, illuminated aperture. 
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TOPICS IN NON-LINEAR PLANE WAVE MOTION 
IN A CLASSICAL IONIZED GAS 


(L. C. Card No. Mic 60-5026) 


David Campbell Montgomery, Ph.D. 
Princeton University, 1959 


Several topics in non-linear wave motion in an ionized 
gas which is infinite in all directions are considered. 
Plane-polarized, steady-state, non-linear Alfvén waves 
are shown to be possible in a cold plasma, if a small 
charge separation is allowed. These waves can be either 
infinitely long wave trains or isolated pulses of a particu- 
lar shape. 

A new type of steady-state wave motion, involving a 
longitudinal electrostatic field and a transverse variable 
electromagnetic field, is described. The case of purely 
transverse waves is studied in detail. Again, periodic 
waves and isolated pulses are possible. The pulses may 
be of arbitrary shape, so long as they are symmetric 
about their minima. The waves cannot exist unless there 
is a net drift of the electron cloud transversely through 
the ions. 

Landau’s treatment of electron plasma oscillations is 
extended to the second order in powers of the amplitude. 
For a large class of zeroth-order distributions, the 
second-order components are oscillatory and damped. 

In general, the rate of damping for long times is greater 
than that in the first order. 

It is shown that non-linear magneto-acoustic constant- 
profile waves do not exist in the small m/e limit. 
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TEMPERATURE EFFECTS ASSOCIATED 
WITH PRESSURE-MODULATED 
INFRARED SPECTRA 


(L. C. Card No. Mic 60-6397) 


Richard Roland Patty, Ph.D. 
The Ohio State University, 1960 


An apparatus has been constructed which is capable of 
modulating the infrared radiation passing through a 
gaseous sample by modulating the pressure of the sample. 
Compression ratios from 2:1 to 6:1 are possible. Since 
the pressure was modulated at eight cycles per second, 
the process was found to be nearly adiabatic. Thus, a 
considerable temperature variation accompanied the 
modulation of the pressure. The modulation process is 
discussed and the temperature variations are presented 
for various compression ratios and ratios of specific 
heats. 

Grating spectra for the 2143 cm~* and 4260 cm~* 
carbon monoxide bands have been obtained for various 
compression ratios and various sample conditions. 

A definite enhancement in the total absorption | A(v)dv 
was observed for lines originating from states with high 
J values. Spectra and plots illustrating this enhancement 
are presented. The total absorptions of three lines in the 
2143 cm~ carbon monoxide band are compared quantita- 
tively with those calculated on the assumption of strong, 
non-overlapping lines. 

Pressure-modulated spectra of ‘hot bands,’ which 
result from transitions from a lower excited vibrational 
state, are presented for the 961 cm~ and 1064 cm™ CO, 
bands and for the 667 cm™’ region of CO,, which contains 
several hot bands as well as the 667 cm™ fundamental. 
Strong dependence of the population of the lower state on 
the temperature variation associated with the pressure- 
modulation process is observed and discussed. 

Since the temperature variation was quite large, it was 
possible to obtain emission spectra characteristic of the 
modulated gas. The dependence of the intensity of the 
emitted radiation on the compression ratio and on the 
ratio of specific heats of the confined gas is discussed, 
and spectra for nitrous oxide are presented to illustrate 
this dependence. The various ratios of specific heats 
were obtained by using various broadening gases which 
had different ratios of specific heats. 

The emitted radiation was used as a source and the 
absorption by samples placed in the path was investigated. 
The dependence of the transmission on the properties of 
the source is presented by comparing the transmission of 
radiation from a Nernst source, pressure-modulated 
carbon monoxide, and nitrous oxide through various con- 
centrations of nitrous oxide. Spectra of the 2143 cm™~* 
band are presented for the transmission of the radiation 
from pressure-modulated carbon monoxide through vari- 
ous carbon monoxide samples placed in the path, and the 
results are discussed. Similar spectra and results are 
presented for two different compression ratios for the 
667 cm™ region of carbon dioxide. 

When radiation associated with the 1285 cm™~’ and 
1167 cm~’ nitrous oxide bands traverses a sample of 
nitrous oxide, it has been found that increased transmis- 
sion can sometimes accompany an increase in the total 
pressure of the absorbing sample when the absorber con- 
centration is kept constant. 
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THE INFLUENCE OF GRAVITATIONAL 
RADIATION REACTION ON THE MOTION OF 
TWO BODIES IN THE GENERAL THEORY 
OF RELATIVITY 


(L. C. Card No. Mic 60-6520) 


Stanley Fred Smith, Ph.D. 
Lehigh University, 1960 


Some aspects of the two-body problem of general 
relativity are investigated through the examination of 
selected approximate solutions of the Lorentz-invariant 
equations of motion governing mass points. Circular and 
almost circular motion of two identical particles are 
studied. In the case of retarded interactions the particles 
are found to spiral.outward in time in apparent contradic- 
tion to Einstein’s linear approximation calculation of the 
distant field and the resulting energy loss due to quadru- 
pole radiation. From the equations of motion for retarded 
interactions a definition of the mechanical energy asso- 
ciated with a two-body system is developed and the energy 
change of a general motion is investigated for particle 
velocities much less than the velocity of light. This cal- 
culation yields a gain in energy associated with the 
quadrupole order. 

The field equations are found to lead in a natural 
manner to an energy-momentum density of the field that 
may be approximated in a way that is consistent with the 
Lorentz-invariant, approximate equations of motion that 
have been employed here. The distant, retarded field due 
to the circular motion of two identical particles is found 
to correspond to an energy influx due to quadrupole radi- 
ation when this energy-momentum density is used. 

An approximation to the motion associated with the 
weak scattering of two identical masses is given. The 
electrodynamic analogues of some of the gravitational 
motion problems mentioned above are studied using the 
same approximations, and the results prove to be in 
agreement with those obtained by the usual methods. 
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INVERSION-VIBRATION AND 
INVERSION-ROTATION INTERACTIONS 
IN THE AMMONIA MOLECULE 


(L. C. Card No. Mic 60-6949) 


William Thomas Weeks, Ph.D. 
University of Michigan, 1960 


Recent experimental studies of the infrared spectrum 
of ammonia have revealed a wealth of new information 
regarding the dependence of the inversion splittings on the 
vibrational and rotational quantum numbers. The present 
investigation attempts to account for some of the new data 
by extending the theory of ammonia inversion to include 
inversion-vibration and inversion-rotation interactions. 

The potential energy of ammonia is approximated in 
this investigation by a double minimum potential 


V = -2F cos (¢€/L) + 2G cos (2¢/L) 


where ¢€ is the inversion coordinate and L a constant, plus 
the potential of a system of harmonic oscillators in the re- 
maining five vibrational coordinates. Inversion-vibration 
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interactions are obtained by developing the parameters 
F and G, which are regarded as mild functions of the five 
vibrational coordinates, in a Taylor expansion in the 
vibrational coordinates. Neglecting the interaction term, 
a separable vibrational Schroedinger equation is obtained 
and solved, the double minimum wave-functions being 
obtained numerically. The interaction term is then 
included by means of perturbation theory and the interac- 
tion constants determined from the observed inversion- 
vibration splittings. The vibration-rotation-inversion 
Hamiltonian is set up in lowest approximation and the 
inversion-rotation constants calculated. Finally, the 
complete vibration-rotation-inversion Hamiltonian is 
developed. 

The potential function used in this investigation leads 
to a fair over-all description of the “pure inversion” 
levels and accounts rather well for the dependence of the 
inversion-vibration splittings on the vibrational quantum 
numbers associated with the two doubly degenerate modes. 
Unfortunately, the potential fails to describe properly the 
interaction between the inversion coordinates and the 
remaining non-degenerate vibrational coordinate. The 
inversion-rotation constants calculated from the lowest 
order vibration-rotation-inversion Hamiltonian in most 
cases compare surprisingly well with the observed num- 
bers. Examination of the complete vibration-rotation- 
inversion Hamiltonian suggests that some of this agree- 
ment may be fortuitous. The task of diagonalizing the 
complete Hamiltonian is complicated by the presence of 
several resonances, and, although it has been done for the 
first two pure inversion states, it has not been accom- 
plished in general. 
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A STUDY OF THE QUADRATIC AND 
CUBIC PORTIONS OF THE POTENTIAL 
ENERGY FUNCTION IN VALENCE COORDINATES 
FOR SOME ISOTOPIC FORMS OF 
THE METHANE MOLECULE 


(L. C. Card No. Mic 60-6418) 


Samuel Crane Wheeler, Jr., Ph.D. 
The Ohio State University, 1960 


The availability of numerical values of the empirical 
anharmonic coefficients, Xij, for each of the isotopic 
methanes CH,, CD,, and CT, has opened up the possi- 
bility of the numerical evaluation of the cubic potential co- 
efficients in the theoretical analysis of the XY, methanes. 

With this as an objective, equations have been devel- 
oped in this study relating a single set of valence co- 
ordinates for methane to the individual normal coordinates 
for the isotopic methanes of type XY,4, XY; Z, and XY2Zp. 
These relationships have been used to express all quad- 
ratic potential coefficients in terms of five quadratic 
potential coefficients peculiar to the XY. methanes, and 
through the use of reported numerical values of the force 
constants of methane in another notation, to evaluate 
numerically all the quadratic potential coefficients for 
these isotopic types. Further, there has been developed 
a cubic portion of the potential energy function in terms 
of valence coordinates, valid for all the isotopic methanes, 











whose cubic potential coefficients (R;,) have been ex- 
pressed as linear combinations of the cubic coefficients 
(L;) of the normal coordinate form of the potential energy 
for XY, methanes, with numerical transformation coeffi- 
cients. Also the inverse linear transformation has been 
set down. 

Cubic equations for the XY3Z and XY2Z»2 isotopic 
types have also been developed, expressing the cubic 
potential coefficients in the normal coordinate formulation 
of the potential energy of each type in terms of these 
R, cubic coefficients in valence coordinates, so that once 
the numerical values of the R, are obtained, all the cubic 
coefficients of the normal coordinate potential energy 
functions can in principle be evaluated. 

Finally, the status of the problem of evaluating the 
R; from the anharmonic coefficients, Xij , has been pre- 
sented, together with an outline of future procedure for 
this evaluation. 
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PHYSICS, ELECTRONICS AND 
ELECTRICITY 


A THEORETICAL INVESTIGATION OF 
THE INDEX OF REFRACTION 
OF IONIZED GASES 


(L. C. Card No. Mic 60-5208) 


Leonard Stuart Taylor, Ph.D. 
New Mexico State University, 1960 


In this paper the index of refraction of ionized gases 
is investigated by calculating the perturbations of indi- 
vidual electron orbits in the vicinity of the positive ions 
by external radiation fields. In the first part of this work, 
the average drift velocity, p(t), of the electrons in an 
ionized gas is calculated by a new method which takes the 
finite duration of encounters between the charged particles 
explicitly into account. 6(t) is obtained as an average over 
the collision parameters, p, the gas kinetic velocities, v, 
and the times of closest approach, t,. The average drift 
velocity is found to satisfy the phenomenological Lorentz 
equation 


mp = -eE(t) - mv wp 


where E(t) is the external field and m and -e are the 
electronic mass and charge respectively. v.(w), the 
coefficient of dynamical friction is a function of the radia- 
tion frequency, w/27, which correctly reduces to the 
conventional collision frequency, v~, obtained by solutions 
of the Boltzmann and Fokker-Planck equations, in the low 
frequency limit. For radiation wavelengths which ap- 
proach the mean interionic spacing, d, the coefficient of 
dynamical friction is shown to be of the form 


v lw) = v2 [1+ (wa/a By) [1-3.35/1n(4/1 Sp, )] 
-0.835(wd/ $v)? +. | 


where p, is the 90° collision parameter. The 
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corresponding index of refraction, n, is obtained from 
the expression 


n? = 1 - (e*/e,md*w) (w-iv,)7* 


In the second part of this work, the polarization fields 
in an ionized gas are studied. For low concentration 
gases, it is appropriate to employ the factor, y, which 
represents the ratio of the effective to the applied radia- 
tion field amplitudes. Using a method considerably 
simpler than that which has previously been employed, 
the well-known result, y=1 in the absence of shielding, is 
obtained. In addition it is proven that the effect of finite 
ion sizes and the resulting penetrating electron orbits 
may be neglected. It is also shown that the result is inde 
pendent of the symmetry of ionic charge distributions. 

A more complicated expression for y is derived which 
accounts for the presence of shielded fields and which 
leads to a formula intermediate between the Lorentz and 
Sellmeyer formulas for the index of refraction of an 
ionized gas. The effective field for a bound electron is 
discussed and it is shown to be the external field plus the 
polarization field. In conclusion the relation of v, to y 
is discussed and the breakdown of the theory at very high 
frequencies described. 
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ON THE RADIATIONAL CHARACTERISTICS 
OF WATER CLOUDS AT 
INFRARED WAVE LENGTHS 


(L. C. Card No. Mic 60-5966) 


Jesse Boyd Havard, Ph.D. 
University of Washington, 1960 


Chairman: Franklin I. Badgley 


The reflection, transmission and absorption of solar 
radiation is reviewed. The equations of Mecke (1921), 
employed by Hewson (1943) for the solar radiation prob- 
lem, are amended for use in considering the radiational 
characteristics of water clouds at infrared wave lengths. 
These differential equations contain certain quantities, 
which, if considered constant, allow an immediate solution 
to the simultaneous differential equations. The quantities 
are called a, 8 and x. 

The quantity a is defined as the scattering area per 
unit volume of cloud or a = nza’” where n is the number 
of droplets in unit volume and a is an average droplet 
radius. Clouds dealt with here are of a specified liquid 
water content, w, and an average drop radius, a. Thus, 
the determination of a offers no problem in the infrared 
case. 

Of the light that falls on the geometrical cross section 
of a droplet, x is that fraction which is absorbed. In the 
solar radiation problem, x is easily determined by the 
approximation methods of light scattering theory. In the 
infrared case, the cloud drop size-wave length relation 





requires a general solution to the problem of electro- 
magnetic radiation extinction by small water spheres. 

This leads to the theory of Mie (1908). When this solution 
is complete, it is determined that the actual cloud droplet 
of geometrical cross section 7a” must be replaced by a 
hypothetical one having a cross section equal to the extinc- 
tion cross section, C., of the actual droplet. Thus, x is 
taken to be C,/C, , where C, is the absorption cross 
section of the actual droplet. 

The light scattered by a cloud droplet goes into both 
the hemisphere above and that below the horizontal plane 
containing the droplet center. Of the radiation scattered 
by one droplet, 8 is defined to be that fraction which is 
scattered into the hemisphere from which the incident light 
came. £8 is called the reflection factor. Radiation in cloud 
is assumed to be isotropic (diffuse) so By, the reflection 
factor for diffuse radiation must be used. To determine 
8q for the infrared case, the scattered intensities, 

i,(@) and i2(@), are computed. These quantities are 
used to determine Q,,, the reflection efficiency factor 
for diffuse radiation. Finally, Bg = Q,+qg/Q., where 
Q,; is the efficiency factor of a droplet for scattering 
light. 

With the quantities, a, 8 and x known for specific 
cases, the albedo, transmissivity and absorptivity are 
determined in certain wave length regions of the infrared 
for a cloud having a specified average drop size and a 
specified liquid water content. 

If an absorptivity of 0.95 is accepted as a criteria for 
calling an object “black,” the findings here indicate that 
clouds can be considered “black” in only two of the nine 
wave length regions considered. 

Microfilm $2.75; Xerox $7.00. 149 pages. 


PHYSICS, NUCLEAR 


PARTICLE RECOGNISING APPARATUS 
AND PHOTOPROTON PROCESSES IN Li*® 


(L. C. Card No. Mic 60-5527) 


Nighat Masud Ahmed, Ph.D. 
Case Institute of Technology, 1960 


This paper describes a particle recognising apparatus 
which recognizes charged particles from their energy and 
the rate of loss of energy. A shallow proportional counter 
measures the rate of loss of energy and a scintillator 
measures the energy. The signals from the detectors are 
displayed on a cathode ray tube screen. The locus of the 
position of the spot deflected by signals from particles of 
different energies but of the same mass and charge is a 
curve characteristic of the type of particle involved. Dif- 
ferent particles will generate different curves thus pro- 
viding a means of recognition. 

Also described herein are the results of the study of 
photoproton processes in Li®. Adefinite break inthe photo- 
proton spectrum occurs ata betatron energy of about 18 Mev 
indicating the onset of a new process from an excited level 
of Li’, He®, or Li®. These possibilities are listed and dis- 
cussed. Microfilm $2.75; Xerox $3.00. 59 pages. 
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HAMILTONIAN FORMALISM AND 
THE CANONICAL COMMUTATION RELATIONS 
IN QUANTUM FIELD THEORY 


(L. C. Card No. Mic 60-4959) 


Huzihiro Araki, Ph.D. 
Princeton University, 1960 


Cyclic representations of the canonical commutation 
relations and their connection with Hamiltonian formalism 


are studied. The vacuum functional E(f) = (¥, jer lf) VQ) 


or E(f,g) = (Wo, eiblf) itary) turns out to be a very 
convenient tool for the discussion. The uniqueness of a 
translationally invariant state (vacuum) is proved under 
the assumption of the cluster decomposition property for 
E(f). An almost one-to-one correspondence between the 
Hamiltonian and inequivalent cyclic representations of the 
canonical commutation relations is established. The con- 
dition for the relativistic invariance of the theory is stated 
in terms of vacuum expectation values. Examples of 
representations of the canonical commutation relations 
which correspond to uncoupled oscillators are given and 
thoroughly studied. For these examples, it is shown that 
an operator of the form | $(x)"g(x)dx™ can be defined. The 
use of quasi-invariant measure for the study of repre- 
sentations of the canonical commutation relations is dis- 
cussed. It is shown that E(f) is the Fourier transform of 
a quasi-invariant non-negative measure on the space of all 
linear functionals over test functions. 

Microfilm $2.75; Xerox $6.00. 122 pages. 


A TIME-OF-FLIGHT MEASUREMENT 
OF NEUTRON YIELDS FROM 
THE Li’ (p,n)Be’ REACTION 


(L. C. Card No. Mic 60-5981) 


Philip Raymond Bevington, Ph.D. 
Duke University, 1960 


Supervisor: H. W. Lewis 


A time-of-flight system is described, and results of 
measurements of the neutron yield from the Li’(p,n)Be’ 
reaction are presented. The time-of-flight system com- 
bines pre- and post-acceleration pulsing of the beam from 
a Van de Graaff accelerator. It has the advantage of low 
belt charge for a given target current, low background at 
the detector, and high time resolution. The internal pulser 
operates at a frequency of 5 Mc and produces bursts 5 - 10 
mus long. The external pulser is driven sinusoidally by 
amplifying the pulses from a pickup loop with a tuned 5 Mc 
amplifier containing a phase shifter. Synchronization can 
be accomplished with peak beam currents at the pickup 
loop as small as 10 ua; peak beam currents at the target 
as high as 100 ua have been obtained. The sinusoidal 
signal at the external pulser is used as the timing refer- 
ence signal to a Los Alamos time-to-pulse-height con- 
verter. A fast coincidence input has been added to the 
converter to eliminate background from photomultiplier 
tube noise. The burst duration at the target is determined 
by the amplitude of the sweep voltage applied to the ex- 





ternal pulser. This burst duration is about 1 mus, and 
the over-all resolution of the system is about 3 mus. 

The ratio of the intensities of the two groups of 
neutrons from the Li’ (p,n)Be’ reaction, leading to the 
ground state and the 430 kev state of Be’, has been 
measured with the time-of-flight system described, using 
pre-acceleration pulsing of the accelerator beam only. 
Since the forward threshold for the n' group is 2.378 Mev, 
measurements were made for proton energies in excess 
of 2.5 Mev. Data were taken at 30° intervals between 
0° and 150° for proton energies high enough to produce 
n' neutrons above the detection threshold of the scintil- 
lator (~300 kev). Since the yield of the main group is 
more highly peaked in the forward direction than that of 
the n' group, the ratio of the n' to n intensities grows 
with increasing angle, severely limiting the usefulness of 
this reaction as a neutron source above the n' threshold 
at back angles. 

Absolute differential and total cross sections for both 
groups have been calculated from the data. A comparison 
with theory for total cross sections and angular distribu- 
tions suggests the existence of three previously unob- 
served levels in Be*. One level, with a spin of 1~, near 
the threshold for the n' group, is responsible for the fast 
rise in the (p,n') total cross section near threshold. 

A second level, corresponding to an incident proton energy 
of about 3.0 Mev, does not contribute significantly to the 
n' group; the data are consistent with a spin of 1* and 
a width of about 1 Mev. The bulk of the (p,n') total cross 
section curve has been fitted by assuming a 1* level 
corresponding to an incident proton energy of 3.5 Mev, 
with equal reduced widths for emission of protons and 
neutrons leading to the ground states of Li’ and Be’ , 
respectively, a reduced width five times as large for 
emission of neutrons leading to the 430 kev state of Be’, 
and a negligible reduced width for proton emission leading 
to the 478 kev level in Li’. The data also indicate a 
resonance above the highest energy measured, 4.1 Mev. 
Microfilm $2.75; Xerox $5.80. 120 pages. 


EVIDENCES FOR DIRECT INTERACTIONS 
AT LOW ENERGIES 


(L. C. Card No. Mic 60-6346) 


Harry Fred Bowsher Jr., Ph.D. 
The Ohio State University, 1960 


Recently, the results of many nuclear scattering reac- 
tions have indicated that for those energies of the incident 
beam which are able to leave the final target nucleus in 
any of many excited states, a significant portion of the 
reaction can often be described as occurring by means of 
a direct-interaction mechanism. It was decided to search 
for evidences of direct interactions when the incident beam 
energy is in the range in which the final target nucleus can 
be in any of a small number of states. 

The Ohio State University cyclotron served as the 
source of the low-energy (approximately 7 Mev) protons 
which were used in the study of (p,p') reactions. One 
method of determining the mechanism of the (p,p') is to 
study the angular distribution of the inelastically scattered 
protons. These experiments have been performed in this 
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energy region on several different targets. The results 
usually are not conclusive concerning the nature of the 
reaction mechanism. 

Another method of determining the (p,p') reaction 
mechanism is to study the angular correlation between 
the inelastically scattered protons and their associated 
decay gamma rays. The angular correlation experiments 
were performed on C’’, Cr”, Ne”, Si”, and S**. The 
proton detector angles were 37°, 60°, 90°, and 120°. 
Except for Cr, the measured correlation functions were 
of the form: W(é6) = A+ B sin’2(6 - @) where 6 is the 
symmetry axis of the decay gamma rays. For Cr’, the 
measured angular correlation function is isotropic. This 
indicates that the reaction mechanism is predominantly 
compound nucleus. For Si” , there is a narrow energy 
region in which the symmetry axis, 00, is symmetric 
about 90° (C.M.) independent of the proton detector angle. 
This was interpreted as indicating the presence of a 
strong compound-nucleus resonance. At lower beam 
energies, the symmetry axis, 9,, shifted with a change of 
the proton detector angle. This agrees with the predic- 
tions of a direct-reaction theory. For C’’, Ne”, and S”, 
the symmetry axis, 90, shifted with a change in the proton 
detector angle. 

Microfilm $2.75; Xerox $5.60. 112 pages. 


PROTON-ALPHA REACTIONS IN 
MEDIUM-HEAVY NUCLEI 


(L. C. Card No. Mic 60-4967) 


F. Paul Brady, Ph.D. 
Princeton University, 1960 


Protons of about 17.5 MeV from the Princeton Uni- 
versity synchrotron were used to produce (p,a) reactions 
with target elements such as Al, Ni, Co, Fe, Va, and Rh. 
The total energy spectra of the emitted alpha particles 
were measured at various angles. These spectra were 
found to be essentially isotropic at the backward angles; 
but around 60° an increase on the number of fast alpha 
particles began to appear. This forward peaking in the 
region of low level density was observed and was particu- 
larly pronounced for the heaviest nucleus, Rh. In general 
this peaking made up less than 10% of the total (p,a) cross- 
section (for Rh’™ (p,a) Ru’ = 20%). An attempt is made, 
neglecting this peak, to fit the energy spectra with a sta- 
tistical model formulation which will also be consistent 
with the measured total cross-sections. Two forms of 
nuclear level density are tried: w ~ exp(E,/T) and 
Ww ~ exp 2(aEx)2. To fit the spectra with the latter form 
one has to assume rather large interaction | adii between 
the nucleus and alpha particle (about 1.55 A’* + 2.25) and 
the calculated cross-sections are three or four or more 
times larger than those measured experimentally. In 
fitting the spectra with the former level density form a 
more omens value of the interaction radius applies 
(R= 1.33 A’/* + 2.25); and the calculated total cross- 
sections are in better agreement with the experimental 
ones. Microfilm $2.75; Xerox $6.00. 122 pages. 





STRUCTURE OF WEAK INTERACTIONS 
(L. C. Card No. Mic 60-4683) 


Joseph Francis Dreitlein, Ph.D. 
Washington University, 1960 


Chairman: Henry Primakoff 


The general structure of weak interaction dynamics is 
studied using an S-operator formalism with a minimum 
number of assumptions and the consequences of the 
formalism are applied to the study of the weak dynamics 
of particles of strangeness zero - nucleons, muons, elec- 
trons, neutrinos and photons. 

In order to investigate the nature of the weak dynamics 
involved in nuclear beta decay, the concept of a conserved 
nucleon current is discussed and the consequences of such 
a current are sought in the forbidden beta transitions. 

Next the problem of muon decay from the Coulomb- 
bound lowest Bohr orbit is subjected to a theoretical 
analysis. Of particular concern are the decay rate and 
the influence of a Coulomb field on a charged boson 
coupling of the weak currents. 

Finally, the possibility of “very weak” interactions is 
entertained and two models of such interactions are inves- 
tigated: the model of multiple weak interactions suggested 
by second order perturbation theory and a phenomenologi- 
cal model allowing the radiative conversion of muons to 
electrons. Microfilm $2.75; Xerox $6.60. 139 pages. 


PHOTONEUTRON CROSS SECTION 
FOR COBALT 


(L. C. Card No. Mic 60-4603) 


Philip Alexander Flournoy, Ph.D. 
University of Virginia, 1960 


The photoneutron yield from cobalt nuclei has been 
carefully measured for incident gamma ray energies 
ranging from 11.0 to 33.0 Mev. The continuous brems- 
strahlung X-ray spectra from the University of Virginia’s 
70 Mev electron synchrotron was used in this experiment. 
The total photoneutron cross section, 0, = o(y,n) + 
o(y,np) +o(y,2n), was obtained from the experimental 
data by using the Leiss-Penfold inverse bremsstrahlung 
matrix.’ The resulting cross section exhibits two reso- 
nance peaks as predicted for a deformed nucleus by the 
hydrodynamic model. Cross section maxima of 109 mb. 
and 92 mb. are observed at 16.75 + .25 Mev and 18.75 + 
.25 Mev respectively. The cross section integrated to 
30 Mev is .754 + .017 Mev-barns. A theoretical curve 
made up of two Breit-Wigner resonance lines was fitted 
to the data, and a value for the intrinsic quadrupole 
moment of the nucleus was deduced from this curve using 
the hydrodynamic formalism of Danos. The intrinsic 
quadrupole moment for cobalt is found to be .76 + .11 barn 
in good agreement with the spectroscopic value. 


1. A. S. Penfold and J. E. Leiss, Analysis of Photo 
Cross Sections (Physics Research Laboratory, Univ. of 











Ill., Champaign, Illinois, 1958). 
2. M. Danos, Nuclear Phys. 5, 23 (1958). 
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ISOBARIC STATES OF PARTICLES 
OF ARBITRARY SPIN AND CHARGE IN 
STRONG COUPLING MESON THEORY 


(L. C. Card No. Mic 60-6511) 


Ernest Giinter Fontheim, Ph.D. 
Lehigh University, 1960 


In a recent dissertation on classical meson theory by 
C. R. Mehl it was found that the equations of motion of 
point sources of the meson field allow solutions corre- 
sponding to excited states of the system of particle plus 
field (isobars). However simultaneously excited states of 
electric charge and angular momentum were shown to be 
possible only if the intrinsic and isotopic spins of the 
particle are equal. 

In the present investigation the conditions for the 
existence of such states are determined on the basis of 
quantum mechanics. The pseudoscalar charge-symmetric 
meson theory is used in a strong coupling approximation, 
and a fixed extended source is assumed. Following the 
procedure of Pauli and Dancoff the Hamiltonian is taken 
through several transformations so that it finally exhibits 
explicitly its dependence on the total angular momentum 
and isotopic spin of the compound particle (i.e. the bare 
source surrounded by its self-field). The so-called radial 
variables of the meson field are treated classically, and 
terms of higher order in the reciprocal coupling constant 
are ignored. Under these assumptions it is shown that 
stationary states of higher angular momentum and charge 
may exist for sources of arbitrary spin and isotopic spin 
if certain conditions are satisfied by the characteristic 
constants of the theory. Calculations for the special case 
of a source with intrinsic spin 3/2 and isotopic spin 1/2 
are performed. The interaction Hamiltonian is diagonal- 
ized, and the minimum of the potential energy of the com- 
pound particle is obtained. Then the rotational eigenvalues 
corresponding to the state of total angular momentum 1/2 
and total isotopic spin 3/2 are computed. Finally the 
behavior of the energy eigenvalues in the limit of a point 
source is discussed. 

Microfilm $2.75; Xerox $4.00. 72 pages. 


POLARIZATION OF 2- TO 4- MEV. NEUTRONS 
BY ELASTIC SCATTERING FROM SULPHUR. 


(L. C. Card No. Mic 60-4604) 


Herbert Oliver Funsten, Ph.D. 
University of Virginia, 1960 


The polarization of 2-4 Mev. neutrons elastically 
scattered from sulphur was measured using neutrons pro- 
duced by accelerating deuterons in a High Voltage Engi- 
neering 1 Mev. Van de Graaff which hit a heavy ice target 
producing a D(d,n)He* reaction. These neutrons are 
around 12% polarized and sulphur was used as an analyzer 
in the measurement of P.(@). Scattering angles were 
chosen at 15° intervals from 30° to 135°. Calculations 
indicate that from the measured values of polarization, 
Vsr = 5.5 Mev. Further calculations using scattering 
phase shifts from a square well potential with spin-orbit 
coupling exhibit rough agreement with elastic scattering 











differential cross-section and polarization measurements 
up to around 100°. The experimental apparatus differed 
from the usual equipment in that pulse-shape discrimina- 
tion against gamma rays was employed. 
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SECOND ORDER HYPERFINE STRUCTURE 
IN HYDROGENIC ATOMS 


(L. C. Card No. Mic 60-5541) 


Duane Alton Hockensmith, Ph.D. 
Case Institute of Technology, 1960 


A calculation of the hyperfine splittings in the 1s and 
2s states in hydrogen was made. Second order terms in 
the square of the proton magnetic dipole moment were 
calculated. Included were second order terms due to 
nuclear structure effects. To compare with experiment, 
the ratio of these splittings was taken. This eliminated 
the nuclear structure terms. The final correction was 
-.794 x 10-". The previous theoretical and experimental 
values agree to within the experimental error of + 3 x 
10-", so that the present calculation retains the agreement 
while eliminating a possible source for a discrepancy. 
This calculation was carried out starting with the Dirac 
Hamiltonian and using an iteration process for solving the 
resulting separated radial equations. 

Microfilm $2.75; Xerox $3.00. 49 pages. 


THERMAL NEUTRON MEAN LIFETIME 
IN WATER 


(L. C. Card No. Mic 60-5542) 


Alfred Holzer, Ph.D. 
Case Institute of Technology, 1960 


The mean lifetime of thermal neutrons in a large 
cylindrical moderator for which escape amounts to less 
than 5% has been measured. The value obtained for T 
is 211.9 + 2.4 usec, giving a value of .321 + .004 barns 
for the neutron-proton capture cross section. The unam- 
biguous determination of the mean lifetime is made pos- 
sible by the elimination of the higher harmonics of the 
neutron distribution by liberating, at a net of points inside 
the moderator, the correct number of neutrons to establish 
only the fundamental mode of the neutron distribution. For 
this purpose the perturbing influence of a BF; counter 
immersed along the axis of the moderator must be evalu- 
ated; three approximation methods are presented which 
show that this can be done in an almost rigorous way. 

Microfilm $2.75; Xerox $3.00. 59 pages. 
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HYPERFRAGMENT PRODUCTION IN HELIUM; 
THE K”~-A RELATIVE PARITY. 


(L. C. Card No. Mic 60-6035) 


Carl Martin Meltzer, Ph.D. 
Duke University, 1960 


Supervisor: Martin M. Block 


The Duke University Helium Bubble Chamber, of active 
volume 10 x 20 x 13 cm*, was exposed to a separated low 
momentum K™ meson beam at the Bevatron. A total of 
1340 K~ interactions at rest has been systematically 
searched for the light hyperfragments ,He*, ,H*, and 
aH’ produced in the reactions 


,He* ie oe 
K~ + He* — ,H* + 1° 
aA +pt+a. 


Preliminary results on production rates, lifetimes, and 
decay branching ratios for these light hyperfragments 
are presented. 

The mass-4 hyperfragments, ,He* and ,H* are found 
to be produced copiously, which indicates that the first 
two reactions above proceed through the ground states of 
,He‘* and ,H*. Data from hyperfragment decays in 
nuclear emulsion favor, but do not require, that the ground 
state spin of ,He* and ,H* be zero. Given spin zero for 
the ground state of ,He* and ,H*, pariiy and angular 
momentum conservation require that the K” -A relative 
parity be negative for the first two reactions to be allowed. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


POLARIZATION OF MU-MESONS 
FROM K-MESON DECAY 


(L. C. Card No. Mic 60-5038) 


Roger Bruce Perkins, Ph.D. 
Princeton University, 1959 


A measurement has been made on the longitudinal 
polarization of the mu-mesons emitted in the decay of 
Kjj.-mesons. The experiment was originally designed to 
provide evidence for the possible nonconservation of parity 
in K-meson decay and to provide information on the spin 
of the K-meson. 

K-mesons produced in an internal target of the Cosmo- 
tron were detected electronically and stopped in a carbon 
absorber. The mu-mesons emitted in the production plane 
and at right angles to the K beam were identified by range 
and stopped in a suitable absorber. The mu polarization 
was analyzed by observing the anisotropy in the angular 
distribution of the decay electron. The full angular dis- 
tribution was obtained using a fixed counter position by 
precessing the stopped mu-mesons in a magnetic field. 
The mu polarization detection apparatus was calibrated 
with a mu beam of known polarization derived from pi 
decays in flight. 

The polarization measured for the mu-meson from 
Kj. decay was P, = .57+.36. This result indicates that 
parity is not conserved in K-meson decay to leptons. 








However, a choice between various spin assumptions for 
the K-meson cannot be made because of the magnitude of 
the error obtained. Two subsidiary results were obtained 
in the calibration run with pi-mesons. The absolute value 
of ~, the parameter in the two component neutrino theory 
applied to mu decay, was found to be .78+ .09. The 
residual polarization of 4” -mesons stopping in carbon 
compared to that of u* -mesons was found to be .52 + .23. 
Microfilm $2.75; Xerox $6.00. 122 pages. 


DECAY SCHEME OF Cs*** 
(L. C. Card No. Mic 60-5930) 


Parma Nand Trehan, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Max Goodrich 


The decay of Cs*** and the energy level scheme of 
Ba'** have been investigated using a scintillation spec- 
trometer, a coincidence sum spectrometer, a magnetic 
spectrometer (double focusing type) and a coincidence 
scintillation spectrometer. From the analysis of the 
magnetic spectrometer data, the gamma ray scintillation 
spectra and the gamma-gamma coincidence data, the 
energy (in Kev) and the relative intensity of the gamma 
rays were found as ~475(1.2), ~563(9), 569(13), 605(100), 
800(92), 1038(1.1), 1168(0.6), 1168(2.1), and 1367(3.6). 
Single spectra analysis (with the source close to the 
crystal) showed sum peaks at 1168, 1401, 1643, 1770, and 
1970 Kev thus establishing the presence of these levels in 
Ba**. The levels at 1643, 1773, and 1970 Kev were con- 
firmed by coincidence sum spectrometer data. 

The beta ray spectra obtained with the magnetic 
spectrometer were analyzed using a Fortransit program 
written for IBM-650. This analysis in conjunction with 
gamma-gamma coincidences resulted in five beta groups 
of energy (in Kev) and intensity as follows: 1453(0.13%), 
892(0.7%), 655(71%), 410(2.1%), 86(26%). K-conversion 
coefficients of the gamma rays were measured using the 
“comparison method” and multipolarities assigned. The 
assignments made to 563 and 1168 (of 2.1 relative inten- 
sity) Kev gamma rays were found to confirm those ex- 
pected from the collective model. A gamma ray of energy 
200 Kev and intensity (1 + 0.5)% was observed in the 
magnetic spectrometer data. 

A decay scheme of Cs*** consistent with the various 
measurements is proposed. The spin and parity assign- 
ment to the various levels is made using the log ft values 
of the various beta groups and the measured K-conversion 
coefficients. The energy (in Kev), spin and the parity 
assignments of the various levels are: ground state (0*), 
605(2*), 1168(2*), 1402(4*), 1643(2*), 1773(27 or 37) 
and 1970(4*). 
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A THREE-BODY MODEL OF LI® 
(L. C. Card No. Mic 60-6194) 


Peter Husting Wackman, Ph.D. 
University of Pittsburgh, 1960 


Supervisor: Norman Austern 


Li® is analyzed as a three-particle system, composed 
of the three structureless, distinguishable particles 
neutron plus proton plus alpha particle. The Schroedinger 
equation for the three-body system is solved by the 
Rayleigh-Schroedinger variational technique, as in cal- 
culations of H®. The particles interact through local, 
two-body, energy-independent, phenomenological poten- 
tials which are obtained from the analysis of two-body 
elastic scattering data. The spectrum of the nucleon- 
alpha potential thus determined contains states which 
violate the Pauli Principle, and thus are spurious states. 
It is shown, however, that the nucleon-alpha potential can 
be used consistently in the three-body model of Li°, pro- 
vided the eigenfunctions corresponding to the spurious 
states of this potential are projected out of the three-body 
wave function. It is also demonstrated that the spurious 
state parts of the three-body wave functions play a large 
role in determining the energy of the S states in Li®, but 
a small role in determining the energies of the D states. 

All the low-lying levels of Li® differ in J, so the 
variational method is suitable for finding the level struc- 
ture. To this end the three-body wave functions are 
constructed primarily from a p’ configuration, although 
some configuration mixing is introduced by the neutron- 
proton correlation. Computations with the wave functions 
which do not contain spurious state parts give, for the 
energies of the isotopic spin singlet levels, E(J=1) = -0.13 
Mev, E(J=3) = 2.19 Mev, and E(J=2) = 4.40 Mev relative 
to zero energy for the three separated particles. The 
energy of the isotopic spin triplet level is E(J=0) = 1.27 
Mev. The ordering of the isotopic spin singlet levels is 
correct, and the calculated energy separations of these 
levels compare accurately with the measured separations. 
However, contrary to experiment, the isotopic spin triplet 
(J=0) level lies below the J=3 level. All the levels are 
displaced upwards in energy, on an absolute scale, by 
about 3.5 Mev. The calculated energies are insensitive 
to the detailed forms of the two-body potentials. 

The wave functions of the various levels differ con- 
siderably; the system stretches when it is excited. It is 
interesting that, although the total kinetic energies of the 
J=1 (primarily S multiplet) and J=3 (D multiplet) levels 
are somewhat different, the effects of the centrifugal 
stretching in the J=3 level are largely compensated by 
the much enhanced recoil energy of the alpha particle in 
that state. 

The accuracy of the three-body wave functions is tested 
further by using them to calculate the values of other 
observables; the quadrupole moment, magnetic moment, 
and charge radius of the ground state, and the Coulomb 
separations of the isotopic spin triplet (J=0) level. The 
results of these calculations provide further evidence of 
the accuracy of the three-body wave functions. 

It is concluded that, at low energies, the three-body 
model gives an accurate picture of the structure of the Li* 
nucleus. Microfilm $2.75; Xerox $5.40. 109 pages. 








NEUTRON CAPTURE CROSS SECTIONS 
IN THE KEV REGION 


(L. C. Card No. Mic 60-6005) 


Lawrence Wilson Weston, Ph.D. 
Duke University, 1960 


Supervisor: H. W. Newson 


An intensive study of average neutron capture cross 
sections of nuclei with atomic weight between 75 and 130 
has been carried out in the neutron energy range between 
three kev and two hundred kev. These measurements were 
done using the activation technique by which neutron cap- 
ture is detected by observing the subsequent beta decay. 
Assuming s-wave resonance parameters within the limits 
of error specified by low energy total cross section deter- 
minations, the data has been analyzed for the corre- 
sponding p-wave parameters: the neutron strength function 
and the y-ray strength function. It was found that the s- 
and p-wave y-ray strength functions are the same (within 
the rather large limits of experimental error) for the odd 
atomic weight targets: As™, Rh’, Ag*®’, Ag! Jn 115, 
I’”", and Au’®’, The even-even isotopes of Pd, Mo, Pt, 
and U are more complicated in this respect. 

P-wave neutron strength functions derived from the 
analysis of these capture cross sections are found to be 
in agreement with the values obtained from the analysis of 
neutron total cross sections. These strength functions ex- 
hibit a broad, doubly peaked distribution around mass num- 
ber one hundred, instead of the single peak predicted by the 
simple optical model of the nucleus. It is shown that the 
experimental results may be explained by the addition of 
a small spin-orbit coupling potential (3.5 Mev) to the 
square well optical potential. The optical model parame- 
ters used in the calculations, which fit the observed 
p-wave strength functions, were consistent with commonly 
accepted values. 

Microfilm $2.75; Xerox $5.00. 99 pages. 


PHYSICS, SOLID STATE 


NUCLEAR MAGNETIC SUSCEPTIBILITY 
OF SOLID HE* BELOW 1°K 


(L. C. Card No. Mic 60-6023) 


Earnest Dwight Adams, Ph.D. 
Duke University, 1960 


Supervisor: William M. Fairbank 


The nuclear spin system of He* atoms must become 
ordered as absolute zero is approached. Various theories 
have been offered predicting the temperature at which this 
ordering begins in the liquid and solid. Susceptibility 
measurements have shown that antiparallel alignment 
begins in the liquid at temperatures slightly below 1°K. 

For the solid, in the absence of statistical or quantum 
mechanical exchange effects, the magnetic dipole-dipole 
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interaction would produce alignment at T = 107’°K. Due 
to their large zero point energy, the atoms are not bound 
to well separated lattice sites in the solid. This produces 
an effective spin correlation much stronger than that due 
to the magnetic dipole-dipole interaction and has lead to 
the prediction of antiferromagnetic alignment with a Curie 
temperature Tc = 0.1°K for the low density solid, with a 
decrease in Tc as the density is increased. 

This thesis describes measurements of the nuclear 
magnetic susceptibility in the temperature range 0.07°K 
to 1.2°K to determine the alignment of the spin system of 
solid He*® for various densities between 0.120 and 0.150 
gm/cm* (corresponding to pressures between 525 and 
1650 lb/in’). The well known techniques of nuclear mag- 
netic resonance, in which the susceptibility is determined 
from the height of the absorption signal, were employed 
with a frequency of about 3 Mc and a magnetic field of 
about 1,000 gauss. 

Temperatures below liquid helium temperature (=1 to 
4.2°K) were attained by adiabatic demagnetization of 35 
grams of chromium methylamine sulfate from 0.6°K 
reached with a He* pumping system. Thermal contact 
between the salt and the He* sample was made by a bundle 
of 500 number 34 copper wires. The temperature was 
measured by two carbon resistors which were calibrated 
against the susceptibility of the salt. 

For the low density He® the susceptibility, x,, was 
found to follow Curie’s law, X, = C/T over the entire 
range of temperature. At a density of about 0.137 gm/cm* 
the susceptibility showed a maximum at 0.1°K, indicating 
an antiferromagnetic transition. When the density was 
increased to 0.142 gm/cm* the maximum was very broad, 
occurring at 0.14°K. The time required to cool the sam- 
ples to the lowest temperature by the paramagnetic salt 
increased sharply with density, indicating a much larger 
specific heat at the low temperature for the high density 
samples. 

The Curie law behavior of the low density samples 
over the entire range of measurements is contrary to the 
predictions of the previously mentioned theory. Also, the 
increase in the Curie temperature observed in going from 
a density of 0.137 to 0.142 gm/cm*® is in the opposite 
direction to the theoretical predictions. 

Microfilm $2.75; Xerox $3.00. 56 pages. 


CALCULATIONS ON THE GROUP THEORY 
AND BAND STRUCTURE OF CADMIUM SULFIDE 


(L. C. Card No. Mic 60-5532) 


Donald Allen Cohen, Ph.D. 
Case Institute of Technology, 1960 


The group theory of the wurtzite structure is discussed 
and applied to determine symmetrized combinations of 
plane waves, scpw’s, which transform according to the 
irreducible representations of the group of the wave 
vector. A general expression for the matrix elements of 
the Hamiltonian between the scpw’s is developed. The 
crystal potential is constructed from empirical, ortho- 
normal Slater atomic wave functions. It is assumed to be 
a superposition of atomic potentials. The Fourier coeffi- 
cients of the potential are calculated for the purpose of 





determining the band structure by the Phillips and Klein- 
man “effective potential” method to be accomplished at a 
later date. The escalator method of solving secular 
determinants is discussed and extended for determinants 
of Hermitian matrices. 

Microfilm $2.75; Xerox $4.80. 95 pages. 


SHOCK WAVES IN METALS 
(L. C. Card No. Mic 60-5342) 


Donald George Doran, Ph.D. 
Washington State University, 1960 


Supervisor: Professor William Band 


Shock waves carrying pressures of several million 
atmospheres can be produced in metals by methods em- 
ploying high explosives. By means of high speed elec- 
tronic and photographic equipment, measurements can be 
made on these shock waves. The measurements and their 
translation into pressure and density changes across the 
shock are discussed. 

Following Walsh et al., it is shown how isotherms may 
be thermodynamically deduced from shock data. This 
involves use of the Mie-Griineisen equation of state and an 
assumed dependence of Griineisen’s ratio on volume. Un- 
like Walsh et al., an expression for the Griineisen ratio 
due to Slater is used. A brief discussion of equations of 
state and of Griineisen’s ratio is included. 

Adiabats and isotherms are calculated for silver, 
aluminum, gold, cadmium, copper, lead, tin, and zinc using 
shock data of Walsh et al. and the higher pressure data of 
Al’tshuler, Krupnikov, and Brazhnik. 

Relatively low shock temperatures are deduced from 
the thermodynamic calculation. To estimate higher tem- 
peratures (up to 60,000°K), the Debye model is used in 
conjunction with the calculated adiabats. 

A comparison is made of shock temperatures with 
available fusion data and the theoretical fusion curve due 
to Gilvarry. It is suggested that the metal immediately 
behind the strongest shocks is in a superheated state. 

The effect of possible thermal non-equilibrium on 
Band’s theory of the structure of the shock front in metals 
is considered and found to be nil--only the interpretation 
of experimental data is changed. 

Microfilm $2.75; Xerox $6.20. 130 pages. 





LOW-TEMPERATURE ELASTIC CONSTANTS 
OF MAGNESIUM ALLOYS 


(L. C. Card No. Mic 60-5535) 


Stephen Eros, Ph.D. 
Case Institute of Technology, 1960 


The elastic constants of a series of magnesium alloy 
single crystals have been measured at liquid nitrogen and 
liquid helium temperatures, as well as at 25°C. These 
alloys covered an electron/atom range of 1.996 to 2.020. 
The purpose was to look for effects which are predicted 
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to be associated with the initiation of a new electronic 
overlap, and which can only be observed at low tempera- 
tures. In particular, the onset of such an overlap should 
be manifested by a sudden drop in the observed values of 
C=Ciu + Ciz + 2C33-4C,, at and beyond that value of 
e/a for which the overlap occurs. No such drop is ob- 
served in the range covered. This fact, and the directness 
and simplicity of the rigid band model in predicting such 
behaviour, is considered strong evidence that no new 
overlap has been initiated in the range investigated. 
Microfilm $2.75; Xerox $3.00. 45 pages. 


PARAMAGNETIC RESONANCE OF 
THE F- AND M-CENTERS 
IN ALKALI HALIDES 


(L. C. Card No, Mic 61-146) 


William Coffeen Holton, Ph.D. 
University of Illinois, 1960 


A systematic study by electron spin resonance and 
electron-nuclear double resonance at low temperatures 
of the F-center in KCl, NaCl, LiCl, NaF, and LiF is re- 
ported, together with an inconclusive observation of the 
M-center resonance by fast passage resonance techniques. 
A description of the high sensitivity superheterodyne 
paramagnetic resonance spectrometer used in the investi- 
gation is given. 

The hyperfine coupling of the F-electron to the nearest 
eight shells of nuclei surrounding the negative ion vacancy 
has been measured. A root second moment calculated 
from the measured hyperfine constants is in agreement 
with experimental slow passage electron spin resonances. 
The discrepancy between theory and experiment in the 
case of LiF F-centers is resolved, so that the point-ion 
lattice model theoretical calculations of Gourary and 
Adrian are in agreement with the experimental results. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


THE SPECIFIC HEAT OF LIQUID HELIUM 
NEAR THE LAMBDA POINT 


(L. C. Card No. Mic 60-6033) 


Charles Frederick Kellers, Ph.D. 
Duke University, 1960 


Supervisor: William Martin Fairbank 


The specific heat of liquid helium was measured be- 
tween 1.9 °K and 2.35 °K using techniques such that it 
was possible to make measurements over intervals of one 
microdegree near the lambda point. The values obtained 
agree well with the data of other workers to within 0.01 °K 
of the lambda point. Very near the lambda point, the spe- 
cific heat under the saturated vapor pressure was found 
to be adequately represented by: 


C, = 4.67 - 2.93 log, |T-T, | - 5.294 (joules/gm-deg) 
where 4= 0 for T< T, and 4=1 for T>T), . 








The sample of helium was permanently sealed in a 
copper block. Therefore, although the mass of the sample 
was not accurately known, the data from run to run was 
consistent to within one-half percent. Without taking into 
account the uncertainty in the mass of the sample, the 
accuracy of this work is estimated to be: 


013 ; 
(T-T, )* 


Using thermodynamic relationships, Cp, C,,, the 
isothermal compressibility and the latent heat of vaporiza- 
tion were calculated from the specific heat and other data. 

The techniques developed are presented in detail and 
their applications to other specific heat and temperature 
measurements are discussed. 

Microfilm $2.75; Xerox $4.80. 94 pages. 
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MAGNETIC PROPERTIES 
OF RARE EARTH METALS 


(L. C. Card No. Mic 60-5887) 


Samuel Hsi-peh Liu, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Roland H. Good, Jr. 


This dissertation contains two parts: a fundamental 
derivation of the Coulomb exchange interaction Hamiltonian 
between conduction electrons and 4f shell electrons in rare 
earth metals, and a phenomenological interpretation of the 
magnetic properties of dysprosium single crystals. 

The exchange interaction between conduction electrons 
and 4f shell electrons in rare earth metals is believed to 
give rise to the following effects: 1. the ferromagnetic or 
antiferromagnetic coupling between ions, 2, the anomalous 
resistivity in some rare earth metals, 3. the reduction in 
superconductive transition temperature when rare earths 
are dissolved in lanthanum. Considerable success has 
been achieved in correlating experimental data when an 


interaction Hamiltonian of the form s°S is assumed, 
where § is the spin operator of the conduction electron 
and § is the spin angular momentum of the ion. It will be 


proved that under certain approximations the Coulomb 
exchange interaction between conduction electrons and 
4f shell electrons can indeed be represented by a Hamil- 
tonian of this form. The conditions under which this 
Hamiltonian applies are also investigated. 

Dysprosium is ferromagnetic below 85° K, antiferro- 
magnetic between 85° and 179° K, and paramagnetic above 
179° K. The spontaneous magnetic moment lies always in 
the basal plane, and there is anisotropy in this plane below 
110°K. It is shown here that the magnetic properties can 
be interpreted in terms of a two-sublattice model and a 
phenomenological theory similar to one proposed by Néel. 
Detailed agreement for the magnetization curves in the 
ferromagnetic and antiferromagnetic regions is obtained. 

Microfilm $2.75; Xerox $3.80. 69 pages. 
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A THEORETICAL STUDY OF 
POSITRON ANNIHILATION IN GRAPHITE 


(L. C. Card No. Mic 60-4610) 


Thomas Tabb Mayo, IV, Ph.D. 
University of Virginia, 1960 


There is data for both the angular correlation of two 
photon annihilation and the Doppler broadening of Compton 
scattered radiation for polycrystaline and oriented graph- 
ite. Since in both cases the data is related to the momen- 
tum probability distribution of the electrons, the existence 
of this data offers the opportunity for two checks of the 
accuracy of the electron wave functions for this substance. 

This paper describes the calculation of the angular 
correlation, using the one particle approximation for the 
calculation of the positron wave function, and the calcula- 
tion of the Compton profile. The electron wave functions 
used were essentially those for the 1s*2s2p* state of a 
free carbon atom obtained by a Hartree calculation. The 
o bonds were approximated by hybrid atomic orbitals 
formed from the 2s, 2p, and 2p, atomic wave functions. 
The ground state positron wave function used in the angu- 
lar correlation calculation was obtained in the form of a 
plane wave expansion. The great accuracy of OPW method 
was ultimately to allow the results of the angular correla- 
tion calculation to give information concerning the accuracy 
of the electron wave functions used and to give the merit 
of the assumption that no correlation exists between the 
positrons and the electrons in the substance. Although 
97 terms were included in the expansion, the use of graph- 
ite’s symmetry reduced the number of coefficients to be 
determined to 13. The convergence of this expansion 
seemed to be quite satisfactory. 

Unfortunately, the accuracy of the positron wave func- 
tion was to some degree wasted, since, due to their 
difficulty, only approximate angular correlation calcula- 
tions were carried out. The first approximate calculation 
made use of the first three terms in the positron’s plane 
wave expansion. Due to the type of the integrals involved, 
it would be extremely difficult to include more terms in 
this calculation. At this point the positron wave function 
was expanded in terms of spherical harmonics, and the 
first three terms were used in another calculation of the 
angular correlation. Higher accuracy could be obtained 
more easily in this calculation than in the previous calcu- 
lation. The first of these calculations gave the best fit to 
the data, but the second showed the binodal feature which 
was characteristic of the experimental data. Both calcu- 
lations seemed to yield better fits to the data than the 
angular correlation calculated with a constant positron 
wave function. 

A comparison of the calculated Compton profile with 
the experimental data indicated that the momentum 
probability distribution for the electron wave functions 
used was too great for small momenta and too small for 
larger momenta. The comparison of the calculated 
angular correlations with the experimental data indicated 
the same was true for the calculated momenta of the 
positron electron pair. It might be concluded from this 
that the same changes in the electron wave function which 
would result in a better fit to the Compton profile would 
also result in a better fit to the angular correlation data. 
(The positron wave function will probably not undergo 
great change with the change of the electron wave functions 





since it also depends on the unchanged position and charge 
of the carbon nuclei.) If this is the case, the indication is 
that the one particle approach to the calculation of angular 
correlations is valid. However, no proof of the above 
conclusion exists, so that the most that can be said now is 
that the one particle approach has not been invalidated to 
any degree by the results of these calculations. 

Microfilm $2.75; Xerox $4.00. 75 pages. 


PRIMARY AND SECONDARY FREE RADICALS 
IN IRRADIATED BIOCHEMICALS 


(L. C. Card No. Mic 60-5996) 


Francis Walter Patten, Ph.D. 
Duke University, 1960 


Supervisor: W. Gordy 


Free radical changes in irradiated amino acids, pro- 
teins and nucleic acids have been studied at 77°K. and 
300°K. by microwave magnetic resonance of the unpaired 
electrons. 

In the observation of electron magnetic resonance, the 
sample to be investigated is placed in a transmission 
cavity, which concentrates the microwave magnetic field 
at the position of the sample. A D.C. magnetic field, H, 
is applied perpendicular to the linearly polarized micro- 
wave magnetic field. Microwave radiation of frequency v 
will be absorbed when the D.C. field has the proper 
strength, determined by the resonance condition: 


hv = gBH 


where £ is the Bohr Magneton and g is the spectroscopic 
splitting factor for the paramagnetic system. In practi- 
cally all the organic free radicals studied, the g value is 
very close to that for a free electron spin, 2.0023, indi- 
cating that orbital angular momentum does not contribute 
to the magnetic moment of the paramagnetic system. For 
a frequency of 9.2 KMc., the resonant frequency of the 
microwave cavity, anda g factor of 2, the field required 
for electron magnetic resonance is about 3300 gauss. 

Hyperfine structure appears in the spectra, resulting 
from interaction of the unpaired electron with neighboring 
nuclei having a magnetic dipole moment. Usually hyper- 
fine structure is due to the hydrogen nucleus of spin 1/2. 

After irradiation at 77°K. by a Co™ source, the amino 
acids show a change in absorption spectra during a tem- 
perature change from 77°K. to 300°K. and back to 77°K., 
indicating a free radical change. Radical reactions are 
slowed down at 77°K., though the secondary products are 
the same despite the temperature of the sample on irra- 
diation. Primary products tend to be simpler free radi- 
cals, and subsequent reactions form a secondary radical 
which is stabler because of greater delocalization of the 
unpaired electron. 

Protein spectra at the initial temperature of 77°K. are 
found to be a superposition of spectra from unpaired 
electrons localized on the individual amino acid residues. 
These primary spectra are different for each protein. 

On warming to 300°K., the electron vacancy is conducted 
for a short distance along the polypeptide chain to the site 
of the nearest “trap,” the cystine - cysteine residue and 
possibly the glycine residue. 
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Similarly to the proteins, the initial spectra at 77°K. 
of the nucleic acids seem to be a superposition of indi- 
vidual nucleotide resonance spectra. When the sample is 
warmed to 300°K., the signal intensity decreases greatly, 
indicating recombination of unpaired electrons. The elec- 
tron vacancy is conducted along the molecule for a much 
longer distance than in the proteins, probably because of 
the greater periodicity of structure in the nucleic acids. 
Microfilm $2.75; Xerox $4.40. 84 pages. 


FINE STRUCTURE OF THE 
K X-RAY ABSORPTION EDGE OF GERMANIUM 


(L. C. Card No. Mic 60-5350) 


Jagan Nath Singh, Ph.D. 
Washington State University, 1960 


Supervisor: Dr. S. T. Stephenson 


A double crystal spectrometer, with a proportional 
counting system for intensity registration, was employed 
for the investigation of the x-ray absorption structure on 
the high energy side of the Ge K-edge, using partially 
polarized x-rays and a thin single crystal of germanium 
in the transmission method. The germanium crystal was 
thinned down to 12.5 microns from a bulk single crystal. 

Earlier attempts to investigate the absorption struc- 
ture, first with 91% polarized x-rays and then with 71% 
polarized x-rays, were not successful because of the very 
low intensity remaining after reflection from the first 
crystal. An important side-result obtained in these inves- 
tigations was a rocking curve of half-width 6.6 volts for 
the Wly emission line. Such a low value of the half- 


width, the lowest obtained so far at this wavelength, was 
attributed to the influence on the rocking curve of the 
individual diffraction patterns of the crystals (741) and 
(211) used in the spectrometer. 

Measurements of the absorption structure on the high 
energy side of the Ge K-edge were finally made with 38% 


polarized x-rays obtained with a quartz (2023) crystal and 





a calcite (211) crystal arranged in the (1,-1) position in 
the spectrometer. The structure was studied up to about 
185 volts from the main edge with two different orienta- 
tions of the crystal absorber. 

Several new absorption structure features, along with 
the features reported earlier in the literature, were ob- 
tained and were satisfactorily explained by Hayasi’s theory 
in the close-in region and by Kronig’s theory in the ex- 
tended region. 

A significant shift, without any intensity variation, was 
observed in the extended fine structure for two different 
orientations of the absorber. A quantitative correlation 
between the observed absorption structures and the 
theoretically predicted values gave the region and the 
degree of validity of the different theories, and for the 
first time furnished a necessary proof of the cos’ 6 - 
dependence in Kronig’s theory. 

Microfilm $2.75; Xerox $4.80. 92 pages. 


SPIN WAVE CALCULATIONS FOR 
FERRIMAGNETICS, ANTIFERROMAGNETICS 
AND FERROMAGNETICS. 


(L. C. Card No. Mic 60-5559) 


Henry Unruh, Jr., Ph.D. 
Case Institute of Technology, 1960 


The spin wave dispersion law for simple cubic and 
body centered cubic crystals of ferrimagnetic materials 
is derived. The result allows arbitrary g factors, spins, 
externally applied field and anisotropy fields if their 
interaction energy with the spins is in the cosine depend- 
ent form. If the interaction energy is in the cosine 
squared dependent form then the externally applied field 
must lie in the plane determined by the anisotropy fields 
on the two sublattices. 

Tables giving the integrated results for the specific 
heat and the deviation of the magnetization from its satu- 
ration value are given for a wide range of crystal con- 
stants and externally applied fields. 

Microfilm $2.75; Xerox $4.20. 79 pages. 
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KINETIC ASPECTS OF INFLAMMATION 
(L. C. Card No. Mic 60-5269) 
Emil Aschheim, Ph.D. 
New York University, 1960 


Adviser: Dr. B. W. Zweifach 


A method has been developed to follow the course of 
the inflammatory reaction by assaying the radioactivity 
changes of the skin of rats injected intravenously with 
radio - iodinated human serum albumin (RISA). 





The results have been expressed in terms of “clear- 
ance.” This defines the amount of blood in milliliters 
completely cleared of radioactive material by one gram of 
dry skin. The inflammatory reaction was evoked by the 
topical application of either xylol or hot water vapors. 
The increase of skin radioactivity was found to follow 
strictly a course described by the formula a = b t© , where 
“a” is the difference between the average clearance of the 
inflamed and normal skin samples, “t” is the time in 
minutes and “b” and “c” are constants. 

For normal medium and large sized rats, as well as 
adrenalectomized animals subjected to xylene irritation, 
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the “c” value was characteristically constant and equal 
to 2. Heat injury on the other hand is characterized by a 
lower exponent. 

The value of the constant “b” varied with the experi- 
mental group. The functional or anatomical factors 
reflected in these constants are not understood. 

Blood flows were determined at close intervals during 
the development of the inflammatory reaction. As a 
result of this study, it is believed that the characteristic 
kinetics of the transudation of blood proteins into the 
inflamed skin reflects the changes in both blood flow and 
vascular exchange area which accompany the development 
of the reaction. 

The view is expressed that the passage of smaller 
molecules across normal vessel walls is regulated by 
changes in blood flow and extent of vascular area, as was 
found in the case of the transudation of blood proteins 
during inflammatory states. 

Microfilm $2.75; Xerox $4.60. 89 pages. 


EFFECTS OF INSULIN ON 
GASTROINTESTINAL MOTILITY IN THE SHEEP 


(L. C. Card No. Mic 61-22) 


John Metcalf Bowen, Ph.D. 
Cornell University, 1960 


The purpose of this dissertation was to study the 
effects of insulin on gastrointestinal motility in the sheep. 
The major effects of insulin on gastrointestinal motility 
in the sheep consist of (a) a period of inhibition of con- 
tractions beginning immediately after the injection of 
insulin and (b) a period of stimulation of contractions 
following the period of inhibition. Special emphasis is 
placed upon the period of inhibition of contractions by this 
dissertation. Experiments were designed to test in the 
sheep several theories which have been used to explain 
the mechanism of action of insulin on gastrointestinal 
motility in man and dog. 

A permanent, closed rumen cannula was placed in each 
experimental animal, and in addition, some of the sheep 
contained an abomasal or a duodenal cannula, or abomasal 
and duodenal cannulae. The cannula was connected to a 
pressure transducer by a piece of polyethylene tubing, and 
the pressure changes produced by contractions of the 
gastrointestinal tract were recorded on a six-channel 
Sanborn 150 recorder. Motility was measured for one 
hour prior to insulin administration. This provided a 
control period to which changes following insulin adminis- 
tration could be related. During the control period 3 blood 
samples were obtained for plasma glucose analysis, and 
after insulin administration a number of samples were 
obtained. Normal variations in plasma glucose did not 
appear to influence the frequency and amplitude of rumen 
contractions. Exteriorized carotid arteries were pre- 
pared in several of the sheep for the measurement of 
arterio-venous difference. 

The results and conclusions of the experiments con- 
ducted are as follows: 

1. The intravenous injection of one unit of insulin per 
kilogram body weight resulted in 23 per cent inhibition 
and 36 per cent stimulation of the frequency of rumen 











contractions and in 42 per cent inhibition and 43 per cent 
stimulation of the amplitude of rumen contractions. Inhi- 
bition of frequency and amplitude lasted 55 minutes. 

These values are averages of eight experiments. 

2. Changes in the arterio-venous (carotid-jugular) 
glucose difference either before or after the intravenous 
injection of 1 - 2 units of insulin per kilogram body weight 
were not related to changes in the frequency or amplitude 
of rumen contractions. 

3. The intravenous injection of 10 units of insulin per 
kilogram body weight produced slightly greater inhibition 
of rumen contractions than the intravenous injection of one 
unit of insulin per kilogram body weight. A transitory 
period of hyperglycemia followed the intravenous injection 
of 10 units of insulin per kilogram body weight and this 
hyperglycemic phase was believed to have been responsi- 
ble for the greater inhibition of rumen contractions. The 
intravenous injection of cystiene-inactivated insulin was 
followed by hyperglycemia but not hypoglycemia; there- 
fore, it was concluded that glucagon caused the transitory 
period of hyperglycemia which followed the intravenous 
injection of large doses of insulin. 

4. Strips of rumen wall exhibited spontaneous motility 
when placed in an in vitro system containing Tyrode’s 
solution. Insulin did not produce inhibition or stimulation 
of the spontaneous motility of the rumen strips. Based on 
these experiments and those with large intravenous doses, 
it was concluded that insulin does not have a direct effect 
upon rumen motility. 

5. The subcutaneous injection of 4 units of insulin per 
kilogram body weight resulted in less inhibition but 
greater stimulation of rumen contractions than the intra- 
venous injection of one unit of insulin per kilogram body 
weight. 

6. Rumination was more vigorous during insulin hypo- 
glycemia, particularly when the insulin was injected 
subcutaneously. 

7. The abomasal and duodenal contractions of non- 
fasted sheep exhibited periods of inhibition and moderate 
stimulation following the intravenous injection of insulin. 

8. The removal of one adrenal gland and denervation 
of the other did not modify the effects of insulin on rumen 
motility. It was concluded the epinephrine is not responsi- 
ble for the inhibition of contractions which follows insulin 
administration. 

Microfilm $2.75; Xerox $8.20. 178 pages. 





THE EFFECTS OF TRAINING 
DUE TO EXERCISE UPON THE 
ADENOSINETRIPHOSPHATASE AND LACTIC 
DEHYDROGENASE ACTIVITY OF RAT SKELETAL 
AND CARDIAC MUSCLE 


(L. C. Card No. Mic 60-5343) 
Philip Dean Gollnick, Ph.D. 
Washington State University, 1960 


Supervisor: Dr. George R. Hearn 


This investigation was undertaken to study the effects 
of physical training on the adenosinetriphosphatase and 
lactic dehydrogenase activity of rat skeletal and cardiac 
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muscle. Fifty-eight young adult male albino rats of the 
Sprague-Dawley strain with an average beginning body 
weight of 342 grams served as subjects for the investiga- 
tion. At the beginning of the experiment, the animals were 
equally divided into an experimental and control group, 
with pairings of the individual animals being made as 
closely as possible on a weight basis. Each experimental 
animal and its control were pair-fed a complete synthetic 
diet containing 13.4% sucrose, 18.2% dextrin, 20.2% glu- 
cose, 18.0% casein, 24.2% lard, 1.7% salts, 1.0% cod liver 
oil, 3.3% agar-agar and the known vitamins. On the day 
after the final exercise period, the exercised animal and 
its pair-fed, non-exercised control were sacrificed and 
enzymatic activities determined on the heart ventricles 
and gastrocnemius muscle. The adrenals, kidneys and 
livers were also removed and weighed immediately after 
sacrificing. Protein content of the heart and skeletal mus- 
cle was determined by means of a micro-Kjeldahl method. 

The average daily food consumption of the two groups 
at the conclusion of the study was 38.8 and 38.4 grams per 
day for the exercised group and control group respec- 
tively. In almost all cases, the swimmers had proven to 
be the limiting animal in the pair-feeding, and it was thus 
necessary to limit the daily food consumption of the con- 
trol group. Even with this close average daily food con- 
sumption, the control group gained an average of 42.4% 
more body weight per day than the swimmers. 

On an actual weight basis, the adrenals of the exer- 
cised group were significantly larger (P < 0.01), while the 
kidneys were smaller (P < 0.01). When these organs from 
the two groups were compared on a relative weight basis, 
the adrenals of the exercised group were significantly 
larger than the controls (P < 0.01), as were the heart 
ventricles (P < 0.05) and livers (P < 0.05), while the 
kidneys and skeletal muscle were not significantly altered. 

Unit protein for the heart ventricles and gastrocnemius 
muscle were unchanged by the training program, while the 
total protein of the heart ventricles of the exercised group 
was significantly greater (P < 0.05) than the controls. 

No significant changes were found to have taken place 
in the lactic dehydrogenase or adenosinetriphosphatase 
activity upon analysis of the activities of the skeletal mus- 
cle. The training program did, however, produce enzy- 
matic adaptations in the heart ventricles, with the adenosine- 
triphosphatase and lactic dehydrogenase activities being 
significantly greater (P < 0.01 for all activities except unit 
lactic dehydrogenase which was P < 0.05) in the exercised 
group. Microfilm $2.75; Xerox $5.00. 98 pages. 


ETIOLOGIC FACTORS IN 
EXPERIMENTAL HYPERTENSION 


(L. C. Card No. Mic 60-5282) 


Gabor Kaley, Ph.D. 
New York University, 1960 


Adviser: Professor B. W. Zweifach 


The current studies were designed to elucidate some 
aspects of the role of the kidney in experimental hyperten- 
sion. Included in this presentation are representative 
experimental procedures and approaches to the problem, 
some of which may apply directly to the phenomena of 
human hypertensive disease. 





I. Studies on the role of renin in experimental hyperten- 
sion, and the localization of renin in the kidney of rats. 








Antiserum prepared to rat serum, when injected i.v., 
temporarily reduced blood pressure of normotensive, 
renal hypertensive and DOCA hypertensive animals. Rats 
with experimental renal hypertension showed the most 
significant blood pressure drop. 

Renin content of the “ligated” kidney of renal hyper- 
tensive rats was approximately twice the amount of that 
of normal animals. Kidney of DOCA hypertensive rats and 
contralateral “untouched” kidney of renal hypertensive 
rats did not contain significant amounts of renin, as meas- 
ured by bioassay procedure. 

Changes in renin content were always parallel with 
changes in granularity and abundance of juxtaglomerular 
cells (J.G.I). It is suggested that the juxtaglomerular 
cells are the site of renin synthesis. 


Il. Studies on 5-hydroxytryptamine (5HT), 5-hydroxy- 
indole acetic acid (5HIAA), and iproniazid (Marsilid) 
in experimental hypertension. 











SHIAA, the major urinary metabolite of 5HT was 
assayed in normal, renal hypertensive and DOCA hyper- 
tensive rats. No significant difference in 5HIAA excretion 
was found among these three groups of animals. Intra-- 
peritoneal injections of a single large dose of 5HT resulted 
in changed excretion patterns; renal hypertensive animals 
excreted significantly less of the 5HT metabolite. 

Chronic, daily, intraperitoneal administration of 
increasing doses of 5-hydroxytryptophane (5HTP), 
iproniazid, and the combination of these two agents for a 
period of eleven weeks produced a slight initial drop in 
the blood pressure of renal hypertensive animals. Blood 
pressure of normal animals was not affected. High tissue 
levels of 5HT, following the chronic administration of the 
above agents produced a degree of tolerance for this 
amine, as shown by the decrease in intensity of the toxic 
effects and absence of blood pressure reduction in hyper- 
tensive animals. 


Il. Studies on the possible role of renin, 5HT, and bac- 
terial endotoxin in the etiology of malignant nephro- 
sclerosis. 


Rats with DOCA hypertensive disease of short duration 
were subjected to various regimes involving renin, 5HT 
and endotoxin. Rats with long standing DOCA hypertension 
were also studied with respect to chronic administration 
of endotoxin. 

Four of six rats given renin exhibited a degenerative 
glomerular lesion characteristic of malignant nephro- 
sclerosis. 5HT treatment did not produce any noticeable 
pathologic changes. 

Endotoxin administered in various dose schedules to 
early and chronic DOCA hypertensive rats produced in 
18 of 24 animals a striking occlusive glomerular lesion 
associated with fibrinoid degeneration of glomerular base- 
ment membranes. The histologic changes in these kidneys 
had the salient features of human eclampsia. Severe renal 
involvement was correlated with the elevation in blood 
pressure. It is suggested that DOCA hypertension may 
manifest increased renal vascular reactivity to endotoxin 
resulting in the development of degenerative glomerular 
lesions. Microfilm $2.75; Xerox $4.80. 94 pages. 
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THE CORRELATION OF PRESSURE AND FLOW 
IN THE ARTERIAL SYSTEM OF INTACT, 
ANESTHETIZED DOGS AND ITS CHANGES UNDER 
THE EFFECT OF VASOMOTOR ACTIVITY. 


(L. C. Card No. Mic 60-6389) 


Sidney Duncan Leverett, Jr., Ph.D. 
The Ohio State University, 1960 


Based on a method described by Wetterer and Pieper 
which was refined, a pressure/flow relationship for the 
total arterial system of the intact, anesthetized dog has 
been established. It was found that considerable change 
of the pressure/flow relationship in comparison with the 
control situation could be obtained under the effect of the 
carotid sinus reflex and of epinephrine and Levophed* 
infusion. This indicates that these agents generally do not 
shift the operating point on the curve of the pressure/flow 
relationship; their influence rather changes the physical 
characteristic of the cardiovascular system completely. 
Of the changes that have been produced, only the carotid 
sinus reflex consistently resulted in a shift of the pres- 
sure/flow relationship toward a higher pressure. The 
effects of epinephrine or Levophed* were variable in our 
experiments. Since it could be compared only with the 
control situation, certain standards for the control situa- 
tion should be first established on a statistical basis in 
order to allow comparisons of the control situation from 
one animal to another. 

Each pressure/flow relationship could be described by 
an exponential function within the pressure range of our 
experimental observations, the general form of which was 
F=ae~  +C. Although another mathematical formulation 
may serve equally well, equations which have been given 


n 
previously in the literature of the type F = (Z) do not 


describe the curve for the total arterial system. It is 
suggested that the slope of our curve at the operating 

point may be a measure of the distensibility of the part of 
the arterial system which represents the so-called periph- 
eral resistance. It should be emphasized that the method 
described here can be used in the intact animal and may 
be repeated during an experiment as often as desired. The 
method is therefore particularly valuable for further 
studies of the dynamics of the arterial system. 

In two experiments in which the simultaneous dye dilu- 
tion determination could be employed in eight separate 
situations, good agreement between both methods could be 
observed. Microfilm $2.75; Xerox $4.40. 81 pages. 


A STUDY OF THE RELATION OF CYTOPLASMIC 
PROTEINS TO NUCLEAR SIZE AND ITS 
IMPLICATIONS FOR EMBRYONIC DIFFERENTIATION 


(L. C. Card No. Mic 60-6598) 


Harold D. Swanson, Ph.D. 
The University of Tennessee, 1960 


Major Professor: Samuel R. Tipton 


Detailed analysis of the electrophoretic patterns of the 
soluble-phase proteins of rat liver, kidney, brain, and 
testis in buffer of pH 7.5,0.1 ionic strength revealed char- 
acteristic differences and similarities. The large differ- 
ences in average mobility are indicated by the median 





mobilities, which were -2.0 T units for liver, -3.0 for 
kidney, -4.1 for testis, and -5.2 for brain. These values, 
indicative of the average net charge of the soluble intra- 
cellular proteins of these organs, were correlated with 
nuclear volume, in that liver and kidney, both with rela- 
tively basic protein, have comparatively small nuclei, 
while brain, with more acid protein, contains nuclei 
several times as large. Experimentally, isolated liver 
nuclei incubated in dialyzed soluble-phase of brain in- 
creased in size, while isolated brain nuclei decreased in 
size when incubated in dialyzed soluble-phase of liver. 

A fraction of the liver soluble-phase, separated by 
chromatography on substituted cellulose and containing 
the most basic proteins, proved capable of entering iso- 
lated liver nuclei, increasing their apparent dry weight 
(as measured with an interference microscope), de- 
creasing the volume of the nuclei, and inhibiting the effects 
of desoxyribonuclease on them. 

It is proposed that the characteristics of the soluble 
cellular proteins help to determine the characteristic 
nuclear size of a tissue, and that this may be an indication 
of important effects by cytoplasmic proteins on nuclear 
function. A hypothetical model is presented whereby dif- 
ferentiation could be accomplished by the interaction of 
a small number of basic proteins, which would combine 
specifically with portions of the genome, inhibiting the 
actions of certain genes in any one tissue. Possible 
implications of this model are discussed. 

Microfilm $2.75; Xerox $5.40. 106 pages. 


PHYSIOLOGICAL AND CHEMICAL 
PROPERTIES OF URINARY ERYTHROPOIETIN 


(L. C. Card No. Mic 60-5935) 


John Wynia Winkert, Ph.D. 
New York University, 1960 


Adviser: Albert S. Gordon 


The human urinary erythropoietic stimulating factor 
(HUE) produces a true polycythemia in recipient rats as 
determined by a labelled cell dilution technique. 

The production of polycythemia by HUE results from 
an augmentation of red cell production and is not entirely 
due to a lengthening of the red cell lifespan. 

The erythrocytes produced in rats responding to HUE 
constitute a normal population as evidenced by their mean 
corpuscular volumes, osmotic fragilities, hemoglobin 
electrophoretic mobilities, complements of alkali resist- 
ant hemoglobin, oxygen contents and capacities, and ability 
to depress erythropoiesis when they are present in excess 
numbers. 

With increasing severity of anemia, increasing amounts 
of ESF appear in the urine of human subjects with Thalas- 
semia major and sheep rendered anemic with phenyl- 
hydrazine. 

A bioassay for HUE with a single unit function of two 
parameters has been developed and applied to assess the 
erythropoietic activity of fractions obtained in purification 
procedures. 

The HUE has been partially purified by adsorption and 
elution from kaolin and by cold ethanol precipitation 
methods. A higher specific biological activity of HUE has 
been obtained by the kaolin procedure than by the cold 
ethanol method. The total yield of HUE by the cold ethanol 
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precipitation method is higher and more consistent than 
that obtained by the kaolin procedure. Pigmented material 
characteristically present in the cold ethanol precipitates 
of HUE can be removed partly by dialysis, and largely by 
adsorption onto DEAE cellulose. The importance of poly- 
peptide groups for the biological potency of HUE is estab- 
lished from the progressive loss of activity during the 
course of digestion with trypsin. 


POLITICAL 


POLITICAL SCIENCE, GENERAL 


EQUAL PROTECTION OF THE LAWS: 
A COMPARATIVE STUDY OF ITS BACKGROUND 
AND EARLY DEVELOPMENT, 1750-1850. 


(L. C. Card No. Mic 60-6026) 


Winfried Reinhard Dallmayr, Ph.D. 
Duke University, 1960 


Supervisor: Robert S. Rankin 


In recent years the problem of the equal protection of 
the laws has achieved new prominence in the United States, 
especially through the Civil Rights Act of 1957 and the 
institution of the Civil Rights Commission. The author 
does not propose to deal with practical contemporary ap- 
plications of equal protection; his goal is to inquire into 
the background and meaning of the principle and to examine 
for which reasons and under which circumstances it 
emerged in modern society. 

Since this goal transcends national boundaries, the study 
approaches its topic in a comparative perspective. The 
three countries included in the comparison--France, the 
United States, and Germany--have been selected primarily 
because of the marked differences in their social and polit- 
ical backgrounds and especially because of the different 
degree to which, in these countries the introduction of equal 
protection encountered the resistance of long-standing 
feudal gradations. 

The dissertation confines itself to the examination of 
equal protection during the second part of the eighteenth 
and the first part of the nineteenth century since it was 
during this time that the notion gradually asserted itself 
as a concrete constitutional and political principle. It is 
not suggested that the concept of human equality was dis- 
covered in this period. To illustrate the common heritage 
of the idea of equality, the introductory chapter opens with 
a brief review--which does not pretend to be exhaustive-- 
of some of the most significant contributions to the formu- 
lation of the idea in European history. However, while as 
a legacy from antiquity the concept of human equality was 
handed down through the Middle Ages and became later a 
major ingredient in rationalist constructions of the body 
politic and especially in the doctrine of the social contract, 
it was not until the period of the enlightenment that the 
concept was able to affect public opinion on a broad scale 
and to develop into a motivating principle of political life. 
In view of the significance of this transformation in the 
growth of equality before the law, the first chapter con- 








It is conjectured that the ESF is composed of two 
components, one affecting cellular proliferation and the 
other hemoglobin synthesis. It seemed likely that these 
two activities may be dissociated by chemical extraction 
procedures. Further work along these lines is deemed 
necessary for a complete understanding of the basic 
actions of ESF. 

Microfilm $2.75; Xerox $6.40. 135 pages. 
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cludes with a case study of the French Enlightenment, the 
French example being chosen mainly because of the wealth 
of material bearing on the topic of the dissertation. 

The second chapter proposes to show how, in the midst 
of the feudal institutions of the Old Regime, the way to 
equal protection had been prepared and encouraged by a 
central state administration and how the various phases of 
the Revolution aimed at a more or less complete destruc- 
tion of the remaining traces of feudalism and at a greater 
or lesser extension of human equality, a fluctuation which 
continued until the Napoleonic Empire imposed a precari- 
ous balance on the contending social forces. Subsequently 
the decline of equal protection after the return of the Bour- 
bon Monarchy and its gradual revival under the July Regime 
and the Second Republic are discussed. In the American 
chapter, the colonial period is considered mainly with a 
view to illustrate the significance of the idea of the rule of 
law for equal protection. The varied role of the rule of law 
and its implications for human equality are then traced 
through the deliberations in the Federal Convention and 
through judicial decisions in the formative decades of the 
Union. The last chapter occupies itself with the pronounced 
feudal traits of the Holy Roman Empire, with the appear- 
ance of enlightened ideas in German classical philosophy 
and their application in early state constitutions, with the 
impact of the Restoration on equal protection and, finally, 
with the gradual strengthening of liberal trends which led 
to the elaboration of a German constitution by the Frankfurt 
Assembly. 

The study draws the conclusion that the principle of 
equal protection or equality before the law was in all three 
countries attached to the rise of a liberal middle class and 
that it received its contours primarily from its contrast 
to the feudal organization of society. While in the feudal 
system legal rules and social factors were closely inter- 
twined, the conception of equal protection implied a more 
pronounced differentiation between the rational or legal 
and the empirical or social spheres. Consequently, equal 
protection manifested itself mainly in a common rule of 
law and in the opposition to legal prerogatives and under- 
privileged positions in the eyes of the law. However, it 
was frequently admitted that the rule of law could not mean- 
ingfully operate unless it was seconded by propitious and 
balanced social conditions. The relation between the world 
of social distinctions and the rule of law constituted the 
most problematic aspect in the idea of equal protection 
and, as the study indicates, the constitutional development 
of the three countries evolved to a significant degree around 
this question. Microfilm $6.85; Xerox $24.30. 537 pages. 
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DEMOCRACY’S DIPLOMACY: 
THE PEOPLE-TO-PEOPLE PROGRAM. 
A STUDY OF ATTEMPTS TO FOCUS 
THE EFFECTS OF PRIVATE CONTACTS 
IN INTERNATIONAL POLITICS. 


(L. C. Card No. Mic 60-5008) 


John Eli Juergensmeyer, Ph.D. 
Princeton University, 1960 


The eminent historian Ray Stannard Baker has made 
the statement that “Democracy has nowhere yet acquired 
a satisfactory diplomatic method”; he complains that this 
is because of the “abysmal ignorance of real international 
conditions and problems” on the part of the people, and 
because of the “sluggish and confused” reaction of public 
opinion to international events. In the past few decades, 
and increasingly in the past several years, there have been 
several major attempts to design programs involving pri- 
vate citizens in overseas activities; it is presumed that 
these programs will help overcome the ignorance and con- 
fusion of them and their counterparts abroad, and that the 
development of such citizen participation will, eventually, 


turn democracy’s former weakness into diplomatic strength. 


The trend toward such programs has been variously de- 
scribed as the development of “cultural interchange,” 
“popular relations,” or “people-to-people diplomacy”; 

it might be defined as “a deliberate attempt to encourage 
the exchange of attitudes between individual private citizens 
of one country and their counterparts in another, with the 
expectation that such contacts will directly or indirectly 
influence the governmental relations between their two 
nations.” 

Section I, “The Trend: The People-to-People Idea in 
International Politics,” is a four-chapter historical survey 
of the development of the institutional recognition of the 
role of private citizens in international politics. Here are 
examined some of the earliest deliberate attempts to utilize 
for democratic purposes the newly-recognized role of pub- 
lic opinion in international politics: Wilson’s appeals to 
public opinion as the basis of the League of Nations; the 
League’s Intellectual Cooperation system and UNESCO; 
and the cultural relations programs of the United States 
government in the Office of the Coordinator of Inter- 
American Affairs, the Department of State, and the U.S. 
Information Agency. 

Section II, “The Program: ‘People--to--People, In- 
corporated,’ A Case Study,” is a detailed administrative 
case study of the private contacts program initiated by 
President Eisenhower in September, 1956, and encouraged 
since that time by the Office of Private Cooperation of the 
U.S. Information Agency. On the basis of extensive re- 
search at the U.S.I.A. in Washington and field investigation 
in Asia, the author concludes that the People-to- People 
Program has been quite successful in expanding mutual 
contacts, but has lacked a sense of direction and specific 
goals because of a deficiency in conceptual underpinnings. 

The final section, “The Theory: The Concept of People- 
to-People Diplomacy,” is an investigation of the conceptual 
problem in the light of relevant academic literature. Chap- 
ter II considers the theoretical basis of public opinion in 
a democracy and in democratic foreign policy, and analyzes 
the way in which private attitude exchange may affect gov- 
ernmental relations. Chapter 12 establishes a spectrum 
of possible political influence of private contacts, from 











direct and short-range political influences to very long- 
range “non-political” influences; academic literature and 
organizational practice are discussed as they relate to 
each range of the spectrum. Chapter 13 concludes the 
work with tentative practical suggestions for implementing 
a private contacts program; an interrelated structure of 
goals, projects and organization is sketched. 

The author concludes that the Program should alter the 
present unstructured attempts to encourage a mass in- 
crease in private contacts, and should attempt to focus the 
trend of private contacts upon encouraging the long-range 
establishment of democratic political values. Although 
immense amounts of research in the field remain to be 
done, many existing attitude surveys (especially student 
exchange evaluations and sociological voting studies) are 
relevant to People-to-People goals and programming. 
Organizationally, both the governmental and non-govern- 
mental sectors of the Program need higher-quality policy 
committees and a greater overseas outlook. 

Microfilm $8.10; Xerox $28.80. 637 pages. 


MALAYAN GOVERNMENT AND 
POLITICS IN TRANSITION 


(L. C. Card No. Mic 60-5973) 


Gordon Paul Means, Ph.D. 
University of Washington, 1960 


Chairman: Charles E. Martin 


In the two decades since the outbreak of the Second 
World War in the Pacific, Malaya has changed from a 
politically inert country under colonial protection to an 
independent country with a government responsible to an 
elected legislature. During this time a complex party 
system has developed where almost no political parties 
existed before. While the constitutional changes have been 
of great importance, the most significant changes have 
been those which brought about the transformation of the 
public from passive political unconsciousness to a high 
degree of political activity, articulated through a system 
of political parties. 

This work examines both the constitutional and political 
developments in Malaya since the end of the Second World 
War, with the primary emphasis upon the emerging politics 
and the development of a party system. Considerable at- 
tention is given the interaction between constitutional 
changes and political developments. 

Because political and constitutional developments have 
reflected the communal structure of Malayan society, the 
first three chapters describe the three major racial and 
cultural communities. 

Chapter IV traces the constitutional changes in Malaya 
between 1945 and 1955 when the first nationally elected 
government assumed office. An analysis of the political 
problems which arise in the transitional period when the 
colonial authorities are attempting to lay the groundwork 
for eventual self-government is presented in a separate 
chapter prior to a three-chapter account of the emerging 
political forces in Malaya. These chapters, VI through 
VII, present an account of the activities of all the major 
political parties in the period before June, 1948, when the 
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Malayan Communist Party began its revolutionary war 
against the government. 

After the commencement of the Communist revolution, 
a number of important moves were made to overcome some 
of the communal divisions which imperiled political sta- 
bility and threatened to play into the hands of the Com- 
munist revolutionaries. The attempts to bridge communal 
differences are described in the chapter on communal 
politics. 

The introduction of elections produced important 
changes in Malaya politics by stimulating the formation of 
coalitions among the numerous parties which had been 
founded in the first decade after the war. The consequences 
of the introduction of elections are discussed in Chapters 
X and XI, with the former examining the effects of the 
preliminary local and state elections, and the latter, the 
first federal elections campaign. 

The next two chapters present an account of the major 
political problems facing the first elected government and 
a description of the process by which the constitution for 
an independent Malaya was drafted. A brief summary of 
the present constitution is included. A separate chapter 
is devoted to an analysis of the political issues facing the 
first elected government, particularly those which threat- 
ened the political coalition of forces supporting the gov- 
ernment. 

The final two chapters before the conclusion describe 
the challenge of the opposition to the present government 
of Malaya. One chapter examines the strategy, tactics, 
and strength of the illegal Malayan Communist Party, while 
the other discusses the activities of the legal opposition 
parties and their attempts to create a strong and unified 
opposition. The latter chapter also analyzes the results 
of the second federal elections of 1959. 

The final chapter presents a number of general obser- 
vations and conclusions and discusses the characteristics 
of Malayan politics during each stage of Malayan political 
and constitutional development. 

Microfilm $5.70; Xerox $20.30. 448 pages. 


HENRY SIDGWICK AND THE RECEIVED 
LIBERAL-UTILITARIAN TRADITION 


(L. C. Card No. Mic 60-6923) 


William Andrew Ritchie, Ph.D. 
University of Michigan, 1960 


This represents a study of the political philosophy of 
Henry Sidgwick, which was an attempt to reconstruct an 
adequate intellectual basis for the liberal-individualist 
position which had dominated English political speculation 
since the end of the seventeenth century. 

Basically Sidgwick is attempting to discover a means 
of salvaging what he can of the English liberal tradition in 
the face of what he fears is a mortal challenge. He at- 
tempts to define this threat; to probe the weaknesses of 
liberalism itself, to correct these where possible, and to 
redefine the liberal state, society, and theory so as to make 
it a viable political force in the twentieth century. 

Regarding the threat, the following points, while not 
exhaustive, indicate the scope and the nature of his fear: 
a) the increasing alienation of the urbanized masses from 





their proper leadership, and the rise amongst them of new 
and dangerous officers, b) the rise of irrationalism and 
political fanaticism, and the increasing tendency to settle 
political and social disputes by an appeal to dogmatic opin- 
ion and to deny that they can be resolved by rational dis- 
cussion, and c) the increasing feudalization of society. 

By this is meant not only the common problem of the two- 
cities, but rather that this class antagonism is seen as but 
one particular manifestation of a deeper issue; the wide- 
spread development of what will later be called interest or 
pressure groups which empty the state of its power, threat- 
ening thereby social chaos. Upon any group-based political 
process he directs a scathing and, in part, perceptive at- 
tack. There is some irony in the fact that F. Maitland, one 
of the founders of modern English pluralist thought, was a 
student of Sidgwick. 

The weaknesses of liberalism are also identified with 
insight as the failure to establish a true social and political 
community, and the failure to provide for the development 
of individual capacities, etc. 

Much of this criticism is of course reminiscent of the 
liberal idealists, which is not unusual since their primary 
object - the reestablishment of an adequate liberal idealogy 
- is the same. However, Sidgwick is attempting to do this 
in terms of an idealogical position compatible with that 
which had traditionally accompanied English liberalism. 
His ground is a highly modified form of empirical utili- 
tarianism. The alterations witness his awareness of the 
weaknesses of such a position, but he feels that it is the 
only tenable one given the task; that this was the only 
idealogical ground for liberalism which did not itself 
threaten that which it was to defend. In this he is probably 
correct, but whether he was able to follow his own counsel 
is another question. Despite the implicit criticisms of the 
liberal idealists in the end he is almost as removed as 
these from that position which is most clearly compatible 
with liberalism in the common meaning of that word. 

The alterations in the received utilitarian political 
tradition are in some cases extreme, in other instances 
they are but developments upon latent or explicit elements 
of that tradition’s psychological, ethical, and political as- 
sumptions. These alterations permit him to hold one of the 
most coherent political philosophies to be found among 
utilitarians, so far as Sidgwick can be classified as such. 
The extent of this problem can be seen in the following 
positions which Sidgwick is able to hold (though not with 
complete consistency): a) he has, for the first time amongst 
these who fall within the later utilitarian position, put forth 
a strong defense of the rule of the select, which is at the 
same time highly consistent with his psychological and 
ethical premises, b) upon this basis he comes close to 
completing the gradual alienation of the utilitarian from 
democracy, a trend noticeable after Jeremy Bentham and 
James Mill, c) a mode of determining the “common in- 
terest” is used which brings him close to an organic con- 
cept of society and which is far removed from the empiri- 
cal, non-dogmatic approach to political issues which he 
feels to be so important, d) the position of the individual 
has changed, especially in the degree to which he is exposed 
to political and social sanctions, and e) the role of tradition 
as a restraint upon human reason and on man as master of 
his social aims is vastly enhanced. The good society is, 
in part, viewed as the product of unconscious, quasi-organic 
development. 

Delineated here with the clarity peculiar to a transitional 
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figure may be seen the skeleton of both a traditional and a 
new intruding mode of viewing political phenomenon. Es- 
pecially apparent are the defects of the older tradition 
which prevented the late nineteenth century liberal from 
properly understanding the group basis of politics and the 
import of democratic political institutions. 

Microfilm $2.85; Xerox $9.90. 220 pages. 


POLITICAL SCIENCE, INTERNATIONAL 


LAW AND RELATIONS 


THE EWE AND TOGOLAND PROBLEM: 
A CASE STUDY IN THE PARADOXES 
AND PROBLEMS OF POLITICAL 
TRANSITION IN WEST AFRICA. 


(L. C. Card No. Mic 60-6341) 


Iwuoha Edozie Aligwekwe, Ph.D. 
The Ohio State University, 1960 


This study examined the applicability of the Western 
concepts of nation, nationalism, national self-determination 
to Eweland and Togoland as a microcosm of West Africa. 
There is initially a discussion on the nature of the political 
awakening in tropical Africa, and an analysis of the litera- 
ture on this phenomenon, in order to define what is usually 
referred to as African nationalism. It has become the 
main vehicle of political change in tropical Africa. 

Then attention was turned to West Africa, where tropi- 
cal African nationalism is most highly developed, to de- 
scribe synoptically the factors and forces that are shaping 
new political forms, hindering or facilitating the process 
of political transition in that sub-continent. Thereafter 
the historical, political, and cultural factors underlying 
the Ewe and Togoland problem were studied. 

Parts II and III of the thesis examine the handling of the 
Ewe and Togoland problem in the United Nations. The 
positions of various ethnic, political, and interest groups 
as presented in the hearings and discussions were viewed. 
Attention was then focused on the policies of the two major 
colonial powers in West Africa, the positions taken by vari 
ous states represented in the Trusteeship Council and the 
General Assembly, and the reports of the United Nations’ 
investigating bodies that were sent to Togoland to study 
the problem. The study went through the years from the 
beginning of the demand for Ewe and Togoland unification, 
through the constitutional and political crises on the future 
of the two Togoland territories, until the problem was 
finally solved by the attainment of independence by French 
Togoland. 

The study then turned to an analysis of the political 
dynamics of the Togoland problem, analyzing and interpret 
ing the various factors that influenced the nature and out- 
come of the problem. 

These were the politically centrifugal forces of tribal- 
ism, localism, inter-tribal and intra-tribal tensions and 
animosities, disparities in social, economic and political 
development, traditional cultural differences, regionalism, 
traditionalism, and colonialism. On the other hand there 
was the centripetal role of the new elite of westernized 





Africans and the forces used by it. The leaders of this 
group have set out to demand, and in some cases have 
secured, on behalf of the disparate political groupings in 
West Africa the right to national self-determination. They 
are actuated by many basic Western political concepts, the 
idea of democracy and the examples of the Western system 
of national states. Their mission is to free their countries 
from colonialism, to take over political control from the 
colonial powers, and then to create within each country 

or a combination of all or some of the West African coun- 
tries, a nation, a politically united people sharing and 
conscious of a common historic destiny out of a people 
who, presently, largely lack the necessary emotional base 
for nationhood. 

In this struggle, African nationalism has found strength 
in the new integrative political, social, and economic forces 
in the colonial situation. Political leadership has passed 
into the hands of the westernized nationalist elite. The 
unity or division among them is reflected in the political 
allegiance of the masses. 

In conclusion, it is apparent that the Western concepts 
of nation, nationhood, nationalism, cannot be applied to 
West Africa except in the context of a historical process 
--the boy being father to the man--of transition from a 
multi-tribal political territorial organization to nationhood 
under a semi-western political condition. Among the prob- 
lems that the nationalist might face would be that of na- 
tional unity and the balancing of the demands of national 
unity with the freedoms and institutions of parliamentary 
democracy; the possibility of tribal irredentist and trans- 
territorial nationalist movements; and the need for a work- 
able agreement on the means to political, economic, and 
social objectives. 

Microfilm $6.45; Xerox $22.95. 508 pages. 
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This study undertook to examine the thesis that inter- 
national organization has proved to be ineffective as an 
instrument for either the forging or the implementation of 
disarmament policies, by analyzing the role played by the 
United Nations in seeking disarmament in the period 1950- 
1955. 

Disarmament has long been a policy advocated by many 
persons in an official or private capacity, as a means of 
lessening the incidence of war among sovereign independent 
States. Both the League of Nations, and the United Nations 
have sought to further the implementation of a general 
disarmament among their Members. The failure of these 
organizations to achieve this goal opens to question their 
proper role in international relations. Does this failure 
mean that the organization was somehow at fault, or does 
it mean that disarmament as a policy, was and is not a 
program amenable to the purview of such an international 
organization? 
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By examining in detail the negotiations over disarma- 
ment for a five year period held under the aegis of and in 
the organs of, the United Nations, and analyzing these events 
in relation to contemporary military and political develop- 
ments, answers to the above questions were developed 
which, it is hoped, further our knowledge about disarma- 
ment policies, the status and function of international or- 
ganization, and the conduct of international relations. 

Paramount among the conclusions drawn from this 
study was that a disarmament policy entailing meaningful 
reductions in armaments and in manpower among the Great 
Powers, was well-nigh impossible of attainment during a 
period when those Powers were and are incapable of agree- 
ing on a majority of the outstanding political issues which 
divide them. Any real agreement among States on a policy 
of common disarmament, is ipso facto an agreement to 
maintain for the foreseeable future the status quo. Without 
such an agreement, and under the conditions arising out of 
the rapid rate of technological advance in military and 
allied equipments, a disarmament policy could well prove 
disastrous to one or another parties to the agreement. 

And, as the responsible national leaders of the Great 
Powers have shown themselves to be aware of these con- 
siderations, it is no wonder that the United Nations organi- 
zation was incapable of achieving a measure of common 
agreement among the Great Powers, on a common, nego- 
tiated policy of disarmament during the years 1950-1955. 
No matter the nature of the organizational deficiencies of 
the United Nations, its attempts in the area of disarmament 
stood little chance for success when the Great Powers were 
patiently and belligerently opposed on political issues which 
were legacies from the Second World War. Disagreement 
among these States on the subject of disarmament was 
symptomatic of their frustrations concerning such issues 
as Germany and the question of European security in gen- 
eral. In such straits, one can only be amazed by the per- 
sistence of the interested parties, the patience of the dele- 
gates, and the measure of agreement which was obtained. 
Microfilm $4.20; Xerox $14.65. 325 pages. 
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This study deals with the theory and practice of terri- 
torial sea with special reference to the right of fishing in 
a selected area of Asia. In particular, an attempt was 
made to provide, theoretically and practically, the possible 
remedies for solving the following problems: (1) Non- 
uniformity in the breadth of territorial sea, (2) lack of 
scientific information needed for the rational regulation 
of fishery, (3) divergent view points on the settlement of 
potential disputes and its enforcement, and (4) lack of 
regional arrangements. The results of the study indicate 
that the best way to handle these problems is to create a 
Far-Eastern Regional Fishery Convention to take effective 
measures to solve the problems. This recommendation 





was drawn from the observations which were based upon 
detailed analysis of recent developments in theory and 
practice as affected by new methods of scientific explora- 
tion of the seas and as promoted by extensive research in 
official international organs and in technical bodies. The 
following observations were made during the course of 
investigation of the theory and practice of territorial sea. 
(a) The theoretical approach to adjust the problems seemed 
to be negative in character at the present stage of inter- 
national law. At its best, theory might bring about absolute 
or unanimous agreements of the breadth of territorial sea. 
However, mere agreements on the breadth of territorial 
sea is not evidence of the effective regulation of fisheries. 
(b) The institutional approach can be said to be more ap- 
propriate than the theoretical approach in dealing with the 
subject. There are two institutional approaches, namely, 
universal and regional approach. As to the universal ap- 
proach, the world is still too young to expect any unanimous 
agreement on this issue. The Geneva Conference on the 
Law of the Sea of 86 states organized and proceeding like 
the United Nations General Assembly is not the most ap- 
propriate approach. On the other hand, there have been 
total of eleven regional arrangements which have provided 
international measures and procedures for the solution of 
specific regional fishery problems. This system was based 
upon the geographical and biological distribution of the ma- 
rine population. It required adequate scientific research 
and investigation in order to maintain the fishery resources 
at productive level. (c) Lack of co-operation by any state 
participating in fishing on the stocking of fish or in the area 
covered by the convention may result in the convention be- 
coming ineffective. Thus, the state practice plays an im- 
portant role in actual regulation of fishery. It has been 
observed that each individual state under question repre- 
sents extraordinary claims and problems which in turn 
create extraordinary difficulties. These difficulties must 
be avoided in order to deal effectively with fishery regu- 
lation. 

Based upon these observations, the establishment of the 
Far-Eastern Regional Fishery Convention is recommended. 
It seeks to establish both a rational basis for exploitation 
and a procedure whereby disputes among the states con- 
cerned over the use of the fisheries can be avoided. The 
heart of the Convention will be its Fishery Committee and 
Scientific Committee. The maintainance of the fishery re- 
sources at a productive level and the elimination of fishery 
disputes will be the joint art of science and diplomacy. The 
Scientific Committee will undertake research on the facts 
of the life cycle of the various species of fish. The Fishery 
Committee is provided to harmonize the conflicting policies 
of states and establish protective measures for the fisheries 
in accord with these scientific facts. The formula for fish- 
ery regulation which ignores either of these factors will be 
neither effective nor of long duration. 
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The successful administration of land reform projects 
in underdeveloped countries presents a challenge to West- 
ern democracies. Land reform is not simply dividing large 
land holdings among poverty-stricken peasants. It has 
intricate and manifold relations with the social, economic, 
administrative, and political philosophies of these coun- 
tries. Success of any agrarian reform depends mainly on 
its administration and over-all planning so that other in- 
dispensable economic and social changes be simultaneously 
coordinated. 

Lack of coordination between various social reform 
projects, disregard for modern methods of management and 
financial control, absence of long-range planning on the part 
of those who administer the reforms are all frequent causes 
of failure. Unfortunately, the importance of an effective 
management is not sufficiently emphasized by the respon- 
sible top ruling clan of these areas.. 

The present work deals with the administration of land 
reform in Iran. During the last sixty years, various gov- 
ernments in Iran have tried numerous specific agrarian 
reform projects. These projects have been applied to 
different land tenures in Iran. For instance, the reform 
laws have been different for government land holdings, 
private absentee landownership, public land endowments, 
and crown lands. In each case the laws have been without 
adequate planning, necessary organization, and adminis- 
trative preparations. All of these reform laws have been 
more or less unsuccessful. The miserable state of the 
peasants is continously deteriorating. 

These scattered failures have been used often as an 
explanation that from the cultural and economic point of 
view a general land reform in Iran is not yet timely, and 
consequently so-called crown land distribution is con- 
sidered as a pilot and experimental study for future general 
land reforms. Present-day crown land distribution is a 
good example of a chauvinistic short-cut to the solution of 
land reform. Because of the administrative defects, it 
could never be used as a guide line or pilot project for 
over-all reform. 

The goal for national land reform in Iran must be to 
attain a sustained growth and balanced development of 
agricultural productivity. To prevent inadequate, wasteful 
policies and procedures, a competent central authority 
must have a free hand in removing serious organizational 
and administrative barriers as they appear during the 
operation. 

An over-all reform of agriculture requires a single 
administrative body which would handle all kinds of tenures 
and distribute them, fairly and without charge, among the 
needy peasants. Large absentee land holdings must be 
purchased at a reasonable price and on twenty-year pay- 
ment conditions and distributed freely among peasants. 





The low level of income of Iranian farmers does not justify 
selling land parcels to peasants. 

The administrative body for land reform must provide 
sufficient credit, marketing, irrigation, health, technical, 
educaticnal, and all other facilities for the peasant farm- 
ers. It must be supplemented by regional offices having 
sufficient authority and personnel trained by a training 
program. In the field, peasants must be educated in demo- 
cratic self-rule at village levels. Village supervisors 
must be available at all times in ali areas. Finally, all 
relevant data of land reform experience must be filed for 
reference, and the entire plan must be controlled by a 
sound financial management and budgeting. 

Microfilm $5.00; Xerox $17.80. 392 pages. 
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Urban renewal has grown from a program with the 
rather narrow objective of clearing and redevelopment of 
relatively small specific project areas to a program which 
has as its objective the clearance and redevelopment, re- 
habilitation, or conservation of the entire city. The Housing 
Act of 1954 expanded the concept of redevelopment into the 
concept of renewal with this broader objective. From the 
point of view of the local administrator the number of local 
agencies involved in the renewal program was increased 
by the 1954 Act. All the construction inspection agencies, 
the health department, and, of course, the planning agency 
became involved on a much more comprehensive scale. 
The activities included in the expanded renewal program 
included many of the old local governmental activities 
which together with the new activities of clearance, re- 
development, and family relocation make urban renewal 
one of the most comprehensive of all local governmental 
programs. 

This growth in the concept has occurred in a relatively 
short period of time so the impact of the program on mu- 
nicipal administration has not been studied. This disserta- 
tion is a study of the impact of urban renewal on the ad- 
ministrative activities of two cities, Norfolk, Virginia, and 
Savannah, Georgia. Primary sources of data are inter- 
views with the administrative officials and file documents 
in Norfolk, Virginia, and on the experience of the author 
who was a participant-observer in the development of the 
Savannah, Georgia, renewal program. 

The study uses as its broad framework the seven basic 
elements of renewal, as spelled out in the Housing and 
Home Finance Agency Workable Program. Within each of 
these elements the experience of the two cities is described 
along with the impact of these activities on municipal ad- 
ministration and the efforts at coordinating urban renewal 
activities with the more traditional municipal activities. 
Special efforts are made to search out the conscious ef- 
forts by the chief administrative officer to utilize the urban 
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renewal program to attain greater coordination in the ad- 
ministration of the over-all municipal administration. 

The study revealed that for the most part the coordi- 
nation resulting from urban renewal was accidental. More 
specific efforts were made at establishing formal mecha- 
nism of coordination in Savannah, where the redevelopment 
activities are under the direction of the City Manager, than 
in Norfolk, where they are the responsibility of the Norfolk 
Redevelopment Authority, a separate legal entity. 

Generally, the agencies involved in renewal were aware 
of the necessity for close coordination with the other agen- 
cies involved in renewal but had not been able to attain the 
needed high level administrative support. Furthermore, 
in neither of the two cities had the chief administrative 
officer considered the renewal program as requiring any 
special administrative consideration except in a piecemeal 
fashion. Without their support urban renewal cannot be 
expected to attain its full potential for over-all adminis- 
trative coordination. 

On the lower administrative levels informal methods of 
coordination had been worked out in some cases. This 
coordination is usually a matter of absolute necessity for 
the operation of the program and does not go beyond the 
agencies immediately involved. 

It appears from the study that the answer to the problem 
of the use of renewal as a device for the coordination of 
the over-all administrative program lies in convincing the 
chief administrator of the potential of the program. 
Microfilm $5.05; Xerox $17.80. 393 pages. 
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The Inland Waterways Corporation was created by 
Congress in 1924 as a successor to a barge service which 
operated directly under the control of the Secretary of 
War. The corporate form of organization was designed to 
free the management from restrictions which it had previ- 
ously experienced. 

The goals of the Corporation were economic in nature: 
to engage in pioneering common carrier routes over the 
Mississippi River system, and to demonstrate the com- 
mercial feasibility of common carrier barge service. This 
study is concerned with the development of the internal 
organization and management of the I.W.C., and of the 
principal administrative and political forces which affected 
its operation. 

In the course of its twenty-nine years of life (1924-1953) 
the I.W.C. expanded its operations along the various tribu- 
taries of the Mississippi, and in 1926 acquired control of a 
twenty-three mile-long switching line between Birmingham 
and Birmingport, Alabama. 

The Secretary of War (later Commerce) was legally 
designated governor, although the successive Secretaries 
gave only the barest attention to the line. A six-man ad- 
visory board possessed only nominal powers, and almost 








the entire responsibility for management resided in the 
chairman-president. 

In the early organization, fifteen officers of the Corpo- 
ration reported to the chairman-president. In the operat- 
ing department there was a manager for each river or 
tributary on which the barges operated. 

The I.W.C. possessed wide administrative latitude in 
its early years. In fiscal matters, the entire budget- 
making process was carried on independently of the Bureau 
of the Budget and of Congress. The financial records were 
audited by a private accounting firm. Early hiring and 
firing were decentralized; and line officials appointed and 
removed their own personnel. 

However, the early latitude which the Corporation en- 
joyed was gradually abridged. Congress denuded the Cor- 
poration of most of its fiscal freedom in 1945. Later the 
personnel problems of I.W.C. grew more complicated and 
demanding. The majority of employees were gradually 
placed under civil service, and unions undertook to organ- 
ize the blue collar workers. 

Two major attempts at reform remedied a few adminis- 
trative shortcomings, but certain basic weaknesses were 
left untouched. In 1939, the Corporation was transferred 
from the War Department to the Department of Commerce. 

The administration of the I.W.C. was affected by two 
external forces: the Interstate Commerce Commission 
and the pressure groups, which tried to influence congres- 
sional action. Through its power of rate fixing and the 
granting of differentials in joint barge-rail traffic, the 
Commission protected the barge line from a devastating 
rate war with the railroads. 

Friendly pressure groups tried to influence Congress 
to continue the line, and unfriendly groups sought to have 
the line discontinued. The earliest enemy was the rail- « 
roads, but after World War II the growing private barge 
lines joined in the attack upon the I.W.C. 

Postwar losses of the I.W.C. increased, and Congress 
refused, under pressure from the private barge lines and 
other sources, to rehabilitate the line. It became in- 
creasingly clear that the barge line would have to be sold. 
A suitable offer was made in 1953, and the I.W.C. in that 
year passed into private hands. 

Throughout its history, the I.W.C. suffered from serious 
administrative defects. It may be considered a paradox 
that the Corporation achieved its economic objectives in 
spite of these weaknesses. 

Microfilm $4.35; Xerox $15.30. 338 pages. 
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In recent years students of political science have be- 
come increasingly aware of the contributions of sociology 
to the study of public administration. The analytic dis- 
tinction between politics and administration assumed 
by such early exponents of administrative study as 
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Woodrow Wilson, W. F. Willoughby and Leonard White led to 
the concentration of attention on aspects of organizational 
relationships common to both business and public admin- 
istration. The subsequent entry of the sociologist into the 
field of industrial organization consequently has had its 
impact on the study of public as well as business admin- 
istration. 

Yet, as political scientists have come to realize the 
artificiality of the politics-administration dichotomy, they 
have also taken note of the contributions of sociologists to 
the study of human behavior from such other perspectives 
as: group dynamics, role analysis, social stratification, 
personality syndromes and general systems analysis. The 
interrelation of these various approaches for purposes of | 
the study of the public policy process has therefore become 
a major problem for the student of public administration. 

This thesis demonstrates that functional theory can 
provide the basis for such an integration of the various 
sociological contributions pertinent to the study of public 
administration. Functional analysis attempts to ascertain 
the relationships of the part to the whole through analysis 
of the contributions which the part makes to the functioning 
of the more inclusive system. While early functional theo- 
rists made unwarranted assumptions about the functionality 
of all behavior and about the teleological bases of behavior, 
contemporary theorists have adopted a more hypothetical 
approach to these questions, thereby maintaining the integ- 
rity of the methodology. When applied to the study of polit- 
ical behavior, therefore, functional analysis provides a 
framework for the evaluation of all behavior involved in 
the accomplishment of public ends. 

Any theoretical orientation must utilize some mental 
construct as the basis for the logical and systematic de- 
velopment of the assumptions involved. The Ideal Type, 
popularized by Max Weber, has served such a purpose for 
most functional analysts. The ideal type constructions 
developed by several sociologists whose works bear on the 
explication of political behavior are examined. It is noted 
that each of these Ideal Types concentrates on some as- 
pect of behavior--formal relationships, informal relation- 
ships, role and status identifications, personality influences 
--all of which contribute to the understanding of the organ- 
izational whole. Consequently they can all be interrelated 
on the basis of their functional orientation to organizational 
behavior. In addition, though, the organizational entity 
must be viewed in its environmental, that is, its societal, 
context. It is suggested that a general theory of society, 
such as that constructed by Talcott Parsons, may be utilized 
to accomplish this end without any departure from the 
functional frame of reference. 

It is concluded that functional analysis can provide a 
common orientation for the consideration of diverse socio- 
logical approaches to the study of organizational behavior. 
Some of these approaches may seem to bear a somewhat 
tenuous relation to functionalism, but such would undoubt- 
edly be the case with any integrating conceptual scheme 
encompassing such a diversity of individual perceptions. 
At any rate, it is hoped that the ground-breaking attempted 
in this thesis will encourage the further direction of effort 
toward conceptual systematization in the study of public 
administration. Both the researcher and the administrator 
are badly in need of such a bridge to provide them with a 
basis for communicating with one another in the identifi- 
cation and resolution of organizational problems. 
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Modern correctional institutions seek both to control and 
to rehabilitate offenders. The prison officer must implement 
both objectives through a multitude of face-to-face contacts 
with inmates. There has been little empirical research into 
the interactions between officers and inmates, or the specif- 
ics of behavior which distinguish effective from ineffective 
work performance by the officer in varying situations. 

The dissertation describes an exploratory study of the 
behavior of officers as reported by other officers and by 
inmates in the form of critical incidents. The methods 
and problems of institutional administration are analyzed 
inductively through the identification of variables in the 
role and function of the officer. 

A pilot collection of incidents was carried out at the 
Staff Training School of the Corrections Branch of British 
Columbia, Canada. Subsequently, incidents were obtained 
from the officers of seven institutions in British Columbia 
and one in the state of Washington. Other incidents were 
collected from members of the Inmate Advisory Council 
of one of the institutions studied. All of the incidents re- 
flected either effective or ineffective behavior by an officer 
as observed by the reporter. The data were classified into 
thirty-two categories representing continua of effective- 
ineffective officer behavior. The categories were grouped 
into patterns and the patterns into areas. 

Findings. The data revealed significant differentials of 
effectiveness among officers in the performance of diversi- 
fied functions, e.g., counseling, instructing, and communi- 
cating with inmates. Many of these functions (and the skills 
and aptitudes which they required) were not recognized 
explicitly in procedures for the selection, training, and 
supervision of officers. 

One highly significant area of officer behavior consisted 
of interpersonal relationships with inmates—the human 
context within which specific functions were performed. 
The effective officer emerged as a “human relations strat- 
egist,” skillful in gaining positive responses from inmates 
while continuing to maintain control over their behavior in 
situations involving both individuals and groups. The data 
provided insights into the methods by which these objectives 
were achieved, as well as identifying certain approaches 
which produced undesirable results. A personality profile 
of the prison officer was constructed from the incident 
material to describe underlying characteristics which 
appeared to contribute to both effective and ineffective 
behavior. 

Conclusions. Certain inferences were drawn from the 
study in regard to the improvement of administration within 
the present structure and management-philosophy of today’s 
correctional institutions. These inferences pertained mainly 
to methods for the selection, training, and supervision of 
officers. In addition, an analysis was made of dilemmas 
in the role of the officer which indicate a need for basic 
changes in method and approach if the objectives of prisons 
are to be attained. These problems were considered in 
terms of the subculture within which the officer works, 
and through their implications for organization structure, 
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communication patterns, decision-making processes, the 
distribution and use of authority, and certain difficulties 
attendant upon the size and bureaucratic complexity of 
institutions. 

While there is a zone within which significant improve- 
ments are possible without disturbing the present organi- 
zation and philosophy of correctional administration, more 
fundamental advances must await the solution of dilemmas 
in conceptions of the cause and treatment of criminal be- 
havior, particularly in regard to present efforts to combine 
treatment with punishment in the institutional milieu. 

Microfilm $4.45; Xerox $15.55. 345 pages. 


EXECUTIVE DEVELOPMENT IN THE 
UNITED STATES: WITH SPECIAL EMPHASIS 
ON TOP FEDERAL CAREER EXECUTIVES. 


(L. C. Card No. Mic 60-6319) 


Amara Raksasataya, Ph.D. 
Indiana University, 1960 


In recent years, executive development has become 
one of the new challenges in the field of administration. 
Recognition of the need for more and better executives 
probably came earlier in business than in government, to 
judge from the written material and action taken. The rela- 
tive lack of material on governmental executive develop- 
ment encouraged the writer to study this subject. 

The vast number and variety of training programs 
makes necessary that the scope of this study be concen- 
trated on the training of top career civil servants of the 
federal government. Executive development activities 
elsewhere, however, provide useful supplementary mate- 
rial and examples. 

The dissertation is divided into two parts. Part One 
covers the theoretical and academic exploration of the 
various issues of executive development. It begins with 
the examination of the need for executives in government 
as reported by many government and private bodies, in- 
cluding the Brownlow Committee, the Reed Committee, the 
two Hoover Commissions, and the Corson and Brookings 
Institution’s studies. All of these studies found inade- 
quacies in the present federal personnel system, especially 





in its dealing with top career executives. The inquiries 
detected a lack of means for supplying competent top ca- 
reer executives. 

After examining the nature of the need, the thesis ex- 
plores this need in terms of quantity and quality. Quanti- 
tatively, it appears that there are around a thousand top 
political executives whose rate of separation is very high 
-- around 25-30 per cent, or 250-300 positions annually. 
Around 50 per cent of the replacements are likely to come 
from top career officials. Among 4000 top career execu- 
tives, there will be a separation rate of about 20-25 per 
cent, or 800-1000 vacancies. This means that about a 
thousand career officials must be prepared to fill those 
positions, aside from the necessity of promoting the ability 
of the present top career executives themselves. The qual- 
ities the executive should possess are revicwed in the opin- 
ions of leading authorities such as Henri Fayol, Chester 
I. Barnard, Lyndall F. Urwick, and O. Glenn Stahl. 

To assure a continuing supply of competent executives, 
many authorities suggest a variety of means, including 
such suggestions as the Senior Civil Service in the Hoover 
Report and Corson’s pool and reserve of executives. These 
recommendations have not materialized to date. Only the 
area of executive development is relatively open for ex- 
perimentation. 

Emphasis is therefore placed upon the problems in- 
volved in the launching of development programs. Among 
these problems, the issues of content and methods ap- 
propriate for executive development receive special 
attention. 

A development program can use one or any combination 
of three approaches to develop its executives: liberal edu- 
cation, management skills, and specialized training. Many 
other methods of training, such as conferences, lectures, 
and workshops, are discussed. 

Part Two is a case study of a highly successful pro- 
gram -- the Brookings Institution Executive Conference 
Program. This Program is an excellent example for those 
who want to see what practical problems and aspects are 
likely to be encountered in any development program. 

Together the two parts provide both a theoretical and 
a practical framework. The study is meant to stimulate 
thought and action in this new vital area of public admin- 
istration. 

Microfilm $4.25; Xerox $14.85. 329 pages. 
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COGNITIVE STYLE AND INDIVIDUAL 
DIFFERENCES IN DEALING 
WITH AMBIGUOUS SITUATIONS 


(L. C. Card No. Mic 60-5268) 


Murray Abramsky, Ph.D. 
New York University, 1960 


The aim of the study was to explore the role of cognitive 
style in dealing with ambiguous cognitive fields. Con- 
stricted — flexible control was the stylistic factor and the 
criterion measure was performance on the Color Word 
Interference Test. This test generates a conflict between 
the habitual set of reading words (made up of names of 
color) and the task set of quickly reporting the incongruous 
colors in which the words are printed. Groups high and 
low in susceptibility to interference were compared on 
two tasks with ambiguous features. 

One of these tasks was Personality Impressions, based 
on rating items on a seven point graphic scale. Ratings 
were made after each one of a series of adjectives re- 
ferring to one person. Following a series of favorable 
adjectives, an unfavorable one was introduced. A person- 
ality sketch was also obtained based on all five adjectives. 
The other task with ambiguous features was Aircraft Rec- 
ognition. Aircraft could be identified as belonging to one 
of two categories by means of three cues. Two of these 
cues were only partially valid, i.e., in 67% of the trials 
they were associated with one category, in 33% with 
another. The third cue, a 100:0 cue, consistently differ- 
entiated the two categories. 

Subjects were 52 undergraduate students at New York 
University. The 16 subjects who showed the most inter- 
ference on the color word test made up the constricted 
control group. The 16 subjects with the least interference 
made up the flexible control group. A third group (Mid 
group) was made up of all the other subjects. 

Hypotheses were developed out of a conception of the 
constricted control group as being likely to polarize an 
ambiguous cognitive field (i.e., using extreme positions on 
rating scales, treating partially valid cues as certain cues, 
focusing on either favorable or unfavorable traits in a 
personality sketch). The findings did not support six out 
of a total of seven hypotheses, although there was partial 
confirmation of one hypothesis that predicted the con- 
stricted control group would react more negatively to in- 
congruous information on the personality ratings. The 


results failed to confirm the notion of a generalized re- 
sponse to ambiguity. 
Microfilm $2.75; Xerox $4.40. 81 pages. 
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DEVIANT RESPONSES IN THE MEASUREMENT 
OF PERSONALITY CHARACTERISTICS 


(L. C. Card No. Mic 60-5897) 


Henry Earl Adams, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Irwin A. Berg 


It was postulated that the Deviation Hypothesis could 
be used as theoretical basis for the description of person- 
ality characteristics. It was then specifically hypothesized 
that deviant responses could be used to measure opera- 
tionally defined personality characteristics and that these 
personality characteristics could be validated by construct 
validity through the utilization of criterion groups and fac- 
tor analytic techniques. 

The groups selected for investigation were children, 
adolescent, adult normal, neurotic, and schizophrenic sub- 
jects. There were 50 male and 50 female subjects in each 
group, a total of 500 subjects. All subjects were adminis- 
tered the Perceptual Reaction Test which consisted of 60 
abstract designs used as test items. The personality char- 
acteristics were all derived from this test and scored in 
terms of the following operationally defined character- 
istics: statistical rigidity, perseveration, acquiescence, 
negativism, affect constancy, affect shifts, and affect ratio. 

The statistical analysis revealed significant differences 
for the personality characteristics of criterion groups. 
The schizophrenic, neurotic, and adult subjects were sig- 
nificantly different in all personality characteristics ex- 
cept neurotic and adult normal subjects were similar in 
terms of acquiescence and negativism. The adolescent 
subjects did not differ from the adult subjects. The adoles- 
cent and neurotic subjects were similar in terms of ac- 
quiescence and perseveration while children were similar 
to neurotic subjects in terms of negativism, perseveration, 
and affect constancy. Children and schizophrenia subjects 
were similar in terms of negativism and affect ratio. These 
groups were significantly different in all other possible 
comparison of personality characteristics. 

The factor analysis yielded four factors. The first 
factor was a General Variability factor, the second was 
Acquiescence, the third factor was Negativism, and the 











fourth factor was one of Hostility Expression. 

These results give construct validity to the personality 
characteristics measured by deviant responses and indicate 
that the Deviation Hypothesis can be utilized as a theoreti- 
cal basis for the measurement of personality character- 
istics. Microfilm $2.75; Xerox $3.00. 54 pages. 
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CONCEPTUALIZATION OF SUCCESS 
AND FAILURE IN MENTALLY 
RETARDED AND NORMAL CHILDREN 


(L. C. Card No. Mic 60-5859) 


Irving Bialer, Ph.D. 
George Peabody College for Teachers, 1960 


Major Professor: Rue L. Cromwell 


The primary purpose of this study was to present a 
tentative formulation of success-failure conceptualization 
in mentally retarded and normal children and to test this 
formulation as it related to certain developmentally deter- 
mined behavior patterns in such children. 

The subjects were a combined group of 89 mentally 
retarded and normal children, of both sexes, ranging in 
CA from 6-3 to 14-3 and in MA from 3-10 to 15-9. The 
45 retarded children were drawn from special classes for 
the educable mentally retarded in the city schools. The 
44 normal Ss came from regular grades in the public 
schools. All Ss were given the following treatments, each 
of which was designed to measure a different, but pre- 
sumably interrelated, aspect of the development of success- 
failure conceptualization: 

1. A verbally administered Locus of Control Scale 
(LC), whereby S’s responses could be evaluated in terms 
of whether he characteristically perceived events and their 
outcomes as being internally or externally controlled. 

2. A repetition choice situation (RC), wherein it was 
assumed that, under an experimentally imposed ego- 
involving condition, the choice made in one direction would 
indicate response to hedonistic cues and that made in 
another direction would be in response to cues of success 
and failure. 

3. A condition designed to determine the degree of the 
child’s commitment to either an immediate or a delayed 
gratification pattern (GP). 

The data, consisting of five variables (MA, CA, LC, 
RC, and GP), were analyzed by multiple correlation and 
factor analysis, with the following results: 

1. As predicted, with increasing age, there was a 
significant tendency among the subjects (regardless of 
retarded-normal classification): (a) to perceive internal 
locus of control, (b) to respond to success-failure cues 
rather than to hedonistic cues, and (c) to delay gratification 
when such delay led to the eventual attainment of a larger 
reward. 

2. As predicted, MA, rather than CA, was found to be 
the more relevant variable related to the above aspects of 
the development of success-failure conceptualization. At 
the same time, and contrary to prediction, CA was found to 
carry no significant weight in predicting the above tenden- 
cies when the effects of MA were partialled out. 

3. As predicted, a factor analysis of the five variables 
resulted in the derivation of a general factor and of one 
group factor, which consisted of the behavioral measures 
(LC, RC, and GP). Since MA had a higher loading than did 
CA on the general factor, the latter was designated as a 
“general intellectual maturation” factor. The group fac- 
tor, considered a “success-failure awareness” factor of 
personality, was relatively independent of age and may 
explain certain interrelated patterns of typical and atypical 
behavior. Contrary to prediction, however, the RC meas- 
ure loaded negatively on the group factor, necessitating 





a reinterpretation of the role of the RC variable in the 
initial formulation. 

The results suggested that retarded children do not 
differ qualitatively from normal children in the develop- 
ment of the ability to conceptualize success and failure. 
However, since this ability apparently matures more slowly 
in the retardate (MA being the more relevant variable), it 
was concluded that retarded children are chronologically 
older than their normal counterparts at any given level of 
the conceptual development under consideration. 

It was further concluded that the present study has 
implications for practice and theory in special education 
and clinical psychology. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


THE INFLUENCE OF AGE AND 
INTELLIGENCE ON INDEPENDENCE-CONFORMITY 
BEHAVIOR OF CHILDREN 


(L. C. Card No. Mic 60-5864) 


John Victor Hottel, Ph.D. 
George Peabody College for Teachers, 1960 


Adviser: Lloyd M. Dunn 


The primary purpose of this study was to determine the 
nature of the combined influence of age and intelligence on 
the independence-conformity behavior of school-age chil- 
dren. A rationale, predicting certain functions of these 
variables, was derived by interjecting the concept of habit 
strength into an already existing theory. The predictions 
were: 

1. A significant interaction would be found between the 
effects of CA and IQ on independence-conformity behavior 
of bright, average, and dull children. 

2. Bright children would become more independent as 
they became older. 

3. Average children would also become more inde- 
pendent as they became older, but they would not equal 
bright children in independence at any given point on the 
CA continuum. 

4. Dull children would become less independent as 
they became older, and they would not equal either average 
or bright children in independence at any given point on 
the CA continuum. 

A total of 180 children from grades three, five, and 
seven of the local city schools served as Ss. They were 
divided into three CA groups, and each CA group was sub- 
divided into three IQ groups. Thus, the 180 children were 
divided into nine subgroups of 20 children each. 

The Ss were tested in groups of six for independence- 
conformity in a controlled experimental situation. The 
experimental task required that they choose from among 
three choice lines the one that was the same as a standard 
line. The critical trials involved standard and choice lines 
of identical length. The E controlled a simulated group 
choice through a system of colored lights. The independ- 
ence score was the number of times an S made a choice 
different from the simulated norm in the 20 critical trials. 

The independence scores were analyzed by means of a 
3 x 3 factorial analysis of variance. 

The major prediction of a significant interaction between 
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CA and IQ was not supported; therefore, the secondary 
predictions could not be subjected to statistical tests. It 
was found that IQ was a significant determinant of inde- 
pendence. Even though bright and average children did 

not differ significantly from one another, both were signifi- 
cantly more independent than the dull children. 

The groups were equated for sex, and a post hoc 3 x 3 
x 2 factorial analysis of variance (involving the scores of 
162 children) was performed. It was found that boys were 
significantly more independent than girls. When the effects 
owing to CA, IQ, sex, and the double and triple interactions 
of these variables with one another had been removed, only 
18.6 per cent of the total variance had been accounted for 
statistically. Thus, 81.4 per cent remained as within- 
group variance. It was concluded that there appeared to 
be other, unidentified, determinants of independence- 
conformity. 

The results of this investigation were related to past 
research. The findings were found to agree with those 
obtained under similar experimental conditions. 

Theoretical and methodological limitations of the study 
were discussed in some detail. It was concluded that the 
results provided only limited implications for educational 
procedures. Several implications for future research were 
set forth. Microfilm $2.75; Xerox $6.00. 121 pages. 


EXPECTANCY, REWARD, AND 
DIFFERENTIAL APTITUDE TESTS 
PERFORMANCE OF LOW AND HIGH 
ACHIEVERS WITH HIGH ABILITY. 


(L. C. Card No. Mic 60-5500) 


Herbert Howard Hughes, Ph.D. 
The Florida State University, 1960 


The purpose of this study was to determine the effects 
of achievement and a monetary reward with high reinforce- 
ment value on the expectancy statements and Differential 
Aptitude Tests performance of pupils with high ability. 
The study was conducted within the conceptual framework 
of Rotter’s social learning theory. 

The sample consisted of ninth grade boys, 14 or 15 
years of age, who scored above the 83rd percentile on the 
Scholastic Ability Test. Low and high achievement was 
defined in terms of the subjects’ grade point averages for 
the previous two and a half years. 

The experimental instrument was a battery of four sub- 
tests from the Differential Aptitude Tests, Verbal Reason- 
ing, Numerical Ability, Spatial Relations, and Abstract 
Reasoning. A proportional reduction of the time limits 
for each subtest resulted in a total administration time of 
approximately 65 minutes. 

Each subject was tested individually. One half of the 
low achievers and one half of the high achievers were ran- 
domly assigned to the reward conditions. The reward was 
a fifty cent piece following each of the four subtests. The 
basic measures, which were analyzed by means of either 
a simple factorial (2 x 2) or covariance design, were: 





1. Expectancy score (statement of expected score for 
a subtest). 





2. Discrepancy score (discrepancy between an expect- 





ancy score and a performance score). 








3. Performance score (actual score on a subtest). 





4. Number of items attempted for a subtest. 


5. An additional criterion measure, not included in the 
basic design, was obtained from a behavioral rating 
scale. 





The principal results of this research were: 

1. At no stage of the experiment were the effects of 
the reward significant at the five percent level. 

2. The high achievers made significantly higher scores 
on both the quantitative section of the Scholastic Ability 
Test and the Numerical Ability Test in the experimental 
battery. 

3. Differences among the groups failed to reach the 
five percent level of significance on either the expectancy 
measures or the number of items attempted. There was 
a significant reduction in expectancy scores from the first 
expectancy score to the last for the entire sample. 

4. The low achievers had significantly higher total 
discrepancy scores, and discrepancy scores which were 
associated with the Verbal Reasoning and Numerical Ability 
subtests. 

5. The low achievers had significantly less favorable 
ratings on the behavioral rating scale. 

It was concluded that both discrepancy measures and 
measures of quantitative or numerical ability may success- 
fully discriminate between low and high achievers with high 
ability. It was suggested that behavioral rating scales may 
provide additional means for increasing the efficiency of 
these discriminations. The reasons for the failure of the 
reward to produce significant effects on either the expect- 
ancy or performance scores were not clear, but several 
hypotheses were projected. 

New research problems growing out of the present 
study tend to focus on the interaction between high dis- 
crepancy scores, difficulty with quantitative test items, 
and personality factors. 

Microfilm $2.75; Xerox $3.00. 56 pages. 


A QUANTIFICATION AND MEASUREMENT 
OF THREE QUALITATIVE CHANGES IN THE 
RECALL OF COMPLEX VERBAL MATERIALS 


(L. C. Card No. Mic 60-6378) 


Ronald Engle Johnson, Ph.D. 
The Ohio State University, 1960 


Qualitative changes occur in retention. One major 
purpose of the present study was to quantify and measure 
the qualitative changes of leveling, sharpening, and ration- 
alization. An attempt was made to relate these changes to 
the method used to measure them. A second purpose of 
the study was to determine whether there were individual 
differences in the degree to which subjects made qualitative 
changes in their retention of memory materials. Last of 
all, an attempt was made to determine whether the tenden- 
cies to make qualitative changes were related to personal- 
ity characteristics. 

The 221 subjects, all students at College of the Pacific, 
learned or partially learned a folk-tale called “The War 
of the Ghosts.” After intervals of time varying from 15 
minutes to 63 days, the subjects made written reproductions. 
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Some subjects reproduced the story only once; other sub- 
jects reproduced the story more than once. The measure- 
ments of the qualitative changes were made by means of 
rating scales. A final procedural step was the ad- 
ministration of three personality tests: the Berkowitz 
Complexity-Simplicity Scale, the Allport-Vernon Study of 
Values, and the Edwards Personal Preference Schedule. 

Raters can be trained to agree in their ratings of three 
kinds of qualitative change in the forgetting of complex 
verbal materials. Marked agreement occurred on ratings 
of leveling and sharpening; moderately high agreement 
occurred on ratings of rationalization. 

Leveling is greater when single reproductions are 
made rather than when multiple reproductions take place. 
The converse of this relation is true for sharpening and 
rationalization; more sharpening and rationalization take 
place when multiple reproductions are made than when 
there is only a single reproduction. The longer the time 
interval after learning, the more closely were the sharpen- 
ing and rationalization scales associated with each other. 
The data were interpreted as being consistent with gestalt 
theory and also the view that qualitative changes are an 
artifact of the method. 

Individual differences occur in the extent to which par- 
ticular types of qualitative changes are made in the written 
reproductions of stories. Subjects show consistency in the 
degree to which they use particular types of qualitative 
changes in their subsequent reproductions. 

Some of the individual differences in qualitative change 
were shown to be related to scores on standardized per- 
sonality tests. Rationalization at the 21-day reproduction 
interval was negatively correlated with the Allport-Vernon 
religious value. A preference for complexity, as measured 
by the Complexity-Simplicity Scale, was positively asso- 
ciated with 42-day rationalization. The need for achieve- 
ment, as measured by the Edwards Personal Preference 
Schedule, was positively associated with 42-day sharpening 
and negatively associated with leveling. The need for 
deference was positively associated with the amount of 
relative sharpening increase from the 15-minute to 42-day 
reproduction interval. 

Microfilm $2.75; Xerox $5.80. 118 pages. 














DIFFERENCES IN COGNITIVE 
PROCESSES BETWEEN TWO LEVELS 
OF HIGH INTELLIGENCE 


(L. C. Card No. Mic 60-6890) 


Anthony Kallet, Ph.D. 
University of Michigan, 1960 


This study was an attempt to determine whether differ- 
ences other than ones related to speed or efficiency of 
performance on cognitive tasks occur between persons at 
the extreme high end of the intelligence continuum and 
those in the lower range of giftedness. The general hy- 
pothesis was stated as follows: 


Persons at the extreme high end of the intelligence 
distribution have a greater need for, and a greater 
ability to provide, structured, “elegant” solutions for 
tasks whose solutions may vary along this dimension 
than do persons at the lower end of the gifted range. 





Two groups of men between the ages of 16 and 25 were 
selected on the basis of their childhood Stanford-Binet 
IQ’s. One group comprised 18 men whose childhood IQ’s 
had been above 170. The means IQ of this group was 181. 
The second group consisted of 17 men, matched with those 
in the first group on religion and socio-economic status, 
whose IQ’s, when they were children, had been in the 130- 
145 range. The mean IQ of this group was 137. 

Of the seven sub-hypotheses developed to explore vari- 
ous facets of the general hypothesis stated above, one was 
fairly clearly supported by the data. This hypothesis states: 
“Where elements must be ordered high group subjects will 
form unique orderings more frequently than will low group 
subjects.” One test of this hypothesis required subjects to 
arrange words of their own choice into a matrix similar in 
form to a numerical matrix, according to principles of their 
own choosing. High group subjects arrived at unique or- 
derings more frequently than did low group subjects. An 
ordering was considered unique if each entry in the matrix 
was fixed by the ordering principles so that no interchange- 
ability was possible. 

In a second test of this sub-hypothesis, subjects ordered 
cards which varied in shape and in the information they 
contained into a row according to a principle satisfying to 
them. More high group than low group subjects developed 
unique orderings, although the difference did not quite 
reach a level of statistical significance. No low group 
subject provided a unique ordering, whereas six high group 
subjects did. 

Other tests did not confirm the sub-hypotheses they 
were designed to assess. These included a test of word 
grouping, a test of probabilistic categorizing strategy, atest 
in which subjects developed concepts to relate words in 
randomly formed groups, and a test of constancy of time 
perception. A test of strategy in a conjunctive concept 
formation situation showed that high group subjects attained 
concepts more efficiently than did low group subjects, by 
making better use of information they developed about the 
concepts. However, the high group subjects did not, as 
predicted, prefer a risk-free strategy to one involving 
gambling. Finally, the groups did not differ in their ratings 
of words having “structural” connotations (mathematics, 
logic, geometry, symmetry, etc.) on the evaluative factor 
of the semantic differential. 

The conclusion was that while the results do not permit 
acceptance of the general hypothesis, they do suggest that 
it is one which should be investigated further by means of 
tests which showed promise here and other measures that 
may be constructed. 

Microfilm $2.75; Xerox $4.20. 79 pages. 


VALIDATION OF A TECHNIQUE FOR 
PREDICTING OVER- AND 
UNDER-ACHIEVEMENT 
THROUGH OBJECTIVE TESTING 


(L. C. Card No. Mic 60-6380) 
Leonard John Kazmier, Ph.D. 
The Ohio State University, 1960 


In terms of measured abilities, many individuals tend to 
over- or under-achieve in specific criterion situations. 
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This observation has resulted in the search for an achieve- 
ment motive through projective personality testing and the 
use of personality inventories. 

The empirical approach to predicting over- and under- 
achievement which was tested in the present study was 
inspired by reported research at the Aetna Life Insurance 
Company. In that study, it was found that when an achieve- 
ment index was computed on the basis of actual grades in 
a sales school vs. predicted grades on the basis of an apti- 
tude test, the index was predictive of later occupational 
success for the extreme over- and under-achievers. Con- 
ceptually, the present writer viewed this result as evidence 
that over- and under-achievement on a proximal criterion 
is related to over- and under-achievement on a distal cri- 
terion. The principal hypothesis of the present study was 
that measures of a predictor and of a proximal criterion 
can be obtained within a single testing session, and thus 
the predictive validity of a test battery will be increased 
through the immediate availability of an achievement index. 
The proximal criterion essentially is a second test or test 
battery which samples the same aptitudes as the primary 
test, but whose subject matter is entirely within the occu- 
pational field represented by the distal criterion. 

A predictor test and proximal criterion test, both of 
which involved reading comprehension, were assembled 
for the prediction of performance in an introductory psy- 
chology course as the distal criterion. This battery was 
administered to 140 students all of whom had the same 
instructor. The achievement index was then computed for 
each subject on the basis of predicted performance on the 
second test by means of a regression equation vs. actual 
performance. 

Several specific hypotheses were formulated and tested 
in regard to the achievement index. First, it was hypoth- 
esized that the achievement index would increase signifi- 
cantly the correlation between the predictor test and the 
distal criterion. This it did accomplish at the .1 per cent 
level of significance. Second, it was hypothesized that 
prediction of cumulative point-hour ratio should be in- 
creased, but not to the same extent as prediction of the 
distal criterion. This also was substantiated, in that the 
relationship of the achievement index to point-hour ratio 
was significant at the 5 per cent level. Third, it was pre- 
dicted that the conditions of administration of the Ohio 
State Psychological Examination should result in a positive 
correlation between it and the achievement index. This 
hypothesis was supported at the 5 per cent level of signifi- 
cance. Fourth, in order to demonstrate that something 
other than general persistence is involved in the achieve- 
ment index, simplified indices derived from tests of dex- 
terity and mental arithmetic were computed and compared 
with the achievement index. As predicted, neither of these 
alternate indices was related to the achievement index at 
the 10 per cent level of significance. Finally, it was hy- 
pothesized that the best combination of the 15 Edwards 
Personal Preference Schedule scales would not be as ef- 
fective in predicting over- and under-achievement in the 
distal criterion as would the achievement index alone. This 
was tested by using the Wherry-Doolittle test selection 
technique for an experimental group of half the subjects, 
and applying the selected scales in a cross-validation 
group. Also, predictiveness of the scales for all 140 sub- 
jects was investigated by the application of estimated Beta 
weights derived from previous studies. In both cases, the 
EPPS scales essentially were non-predictive. 














The net outcome of the study is validation of the pro- 
posed empirical technique for predicting over- and under- 
achievement, at least for a specific academic situation. 
What remains now is its extension to other criterion sit- 
uations. Microfilm $2.75; Xerox $4.80. 95 pages. 


FRIENDSHIP, LOVE, AND VALUES. 
(L. C. Card No. Mic 60-5031) 


Michael Nesbitt, Ph.D. 
Princeton University, 1959 


A theory is presented which accounts for two basic 
conceptions of friendship in terms of the qualitative prop- 
erties of an individual’s values. It is first postulated that 
the influence of personal values, in which a particular in- 
dividual or his relation to other individuals assumes cen- 
tral importance, becomes evident in the interpretation of 
friendship as a form of love relation. A discussion of the 
love relation, and pertinent literature, allows for the antic- 
ipation of this first conception. Second, it is proposed that 
the influence of impersonal values, in which the emphasis 
on the individual is replaced by the importance of general 
principles, such as social norms and ethical standards, 
becomes evident when friendship is interpreted as a rela- 
tion in which the friend exemplifies these general princi- 
ples. Examples from historical and contemporary writings 
on friendship are used to substantiate this proposition. The 
distinction made between personal and impersonal values 
was suggested by, and has much in common with, the postu- 
lates of Tomkins’ theory of ideologies and Parsons and 
Shils’ theory of action. 

It is further predicted that an individual asked to affili- 
ate with a friend, who is responsible for some norm vio- 
lation, will resolve this conflict in a way that is consistent 
with his value system. His feelings and actions will sup- 
port the friend, if his values are personal, and will reject 
the friend if his values are impersonal. 

The theory also proposes that those with impersonal 
values will have thoughts and actions characterized by sets 
of rules. It is suggested that high conformity will result 
if these rules originate from parental emphasis on social 
and moral principles and that deviance will follow if the 
rules develop as idiosyncratic solutions to chaotic situa- 
tions. The corresponding proposition for those with per- 
sonal values is that their thoughts and actions will be 
governed by the affective outcomes of sets of possibilities 
concerning the fulfillment of personal values. In particu- 
lar, the satisfaction of communion in love and friendship 
leads to optimism whereas frustration of communion en- 
tails pessimism. 

Three experiments, designed to examine the theory, 
used data from 90 freshmen tested for a three-hour period. 
In Experiment I a factor analysis of data from a preference 
test verified the hypothesis that personal and impersonal 
values influence conceptions of friendship. While the im- 
personal view of friendship was one in which the friend 
exemplifies a set of norms, the personal conception proved 
to have two forms: communion and interdependence, re- 
spectively. Prior to Experiment II three groups of subjects 
were selected using raw scores from the preference test. 
Two of these contained people with personal and impersonal 
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values, respectively. The third contained people who were 
influenced by both kinds of values. Experiment II verified 
the hypothesis that those with personal values will affiliate 
more often with a friend, who is responsible for some norm 
violation, than will those with impersonal values. The 
greatest difference between the two groups appeared when 
the friend was under severe distress; the self became in- 
volved in the norm violation and no potential threat was 
present as a consequence of the norm violation. 

Experiment III involved the Tomkins-Horn projective 
test and verified that people with impersonal values are 
elevated in both conformity and deviance. Of the two find- 
ings, conformity was the most striking. The hypothesis 
that those with personal values would be elevated on a 
syndrome defined by the desire for communion together 
with optimism and/or pessimism proved correct. How- 
ever, in this case, pessimism rather than optimism pre- 
vailed. A finding that was not predicted, but is consistent 
with the theory, is that those with conjoint values were 
significantly elevated on measures of conflict. 

Microfilm $2.80; Xerox $9.70. 214 pages. 


DRIVE-REDUCTION VS CONTIGUITY 
IN THE ESTABLISHMENT OF 
THE ANXIETY RESPONSE 


(L. C. Card No. Mic 60-5949) 


G Kinsey Stewart, Ph.D. 
Tulane University, 1960 


Chairman: Arthur L. Irion 


This study provides a specific test between the drive- 
reduction and contiguity hypotheses relative to the estab- 
lishment of the anxiety response. This was done by pairing 
a neutral stimulus (CS,) with shock onset and a different 
stimulus (CS,) with shock termination. The greater (anx- 
iety) response-eliciting properties according to contiguity 
theory would be acquired by the former, whereas drive- 
reduction would predict that the latter would acquire 
greater response-eliciting properties. 

The Ss were 114 naive male albino rats of the Wistar 
strain. They were divided into four groups (C1, C 0, EI 
and E Il) prior to conditioning and each group was sub- 
divided into three groups for purposes of testing. 

The training apparatus was a white box with a grid 
floor which was wired in such a way as to minimize the 
possibility of S maintaining a position in which no shock 
was received. An alternating current was supplied by a 
variable voltage regulator. The effective voltage was 30 
volts with a peak value of 42 volts. Two conditioned stim- 
uli were used; an electric metronome set to click at a 
frequency of 120 per min. and a 60 watt electric light. 
The training consisted of 20 trials, each of which paired 
CS, of 10 sec. duration with shock onset and CS, of 10 sec. 
duration with shock termination. The shock for each trial 
lasted 35 sec., with the first 5 sec. overlapping the last 
5 sec. of CS, and the first 5 sec. of CS,,. 

The test apparatus was a black box with the floor con- 
structed in a manner which permitted the weight of S on 
one side to activate one CS condition and a clock. The 
weight of S on the opposite side of the box activated a 





different CS condition and a different clock. Testing con- 
sisted of providing S an opportunity to choose between 
sides of the box, either of which would cause one of the 
pairs in the following test conditions to be presented: 
(a) Metronome or Light, (b) Metronome or no CS, (c) Light 
or no CS. 

Group C I Ss were never shocked nor were they exposed 
to a CS until the testing. The C Il Group was shocked with- 
out presentation of the CSs but tested under each of the 
three test conditions. Testing for Group E I followed con- 
ditioning in which CS, was a metronome and CS, was a 
light. For Group E I the CS conditions were reversed, 

i.e. CS, was a light and CS, was a metronome. 

The level of confidence was set at the .05 level. It was 
determined that significantly more barrier-crossing oc- 
curred in the non-shock group, C I. Regardless of whether 
S had been shocked or not, there was no significant differ- 
ence in the response-eliciting properties of the light, met- 
ronome or no CS condition for the control groups. For 
Group E I, significantly more time was spent by the Ss in 
exposure to CS, than in exposure to CS,. For group E I 
no significant difference in the time spent on the CS, side 
vs the CS, side was found. Since it was determined that 
the light and metronome had no inherent response-eliciting 
properties, E I and E Il were combined for further analysis. 
It was determined that the combined data yielded a statisti- 
cally significant difference in the time S spent exposed to 
CS, vs the time spent exposed to CS.,. 

The results are interpreted as supporting the drive- 
reduction hypothesis that stimuli associated with shock 
termination will acquire greater (anxiety) response- 
eliciting properties than stimuli associated with shock 
onset. Microfilm $2.75; Xerox $3.00. 60 pages. 


TRAFFIC ACCIDENT RESEARCH 
AND CASUALTY INSURANCE 


(L. C. Card No. Mic 60-6417) 


Francis R. Watson, Ph.D. 
The Ohio State University, 1960 


Though a considerable amount of money and time is 
donated to the study of traffic accidents, little in the way 
of understanding, prediction, and control has resulted. 

It is believed by the author that this situation is due to the 
lack of an over-all framework within which accident data 
may be synthesized. 

With a view to ameliorating this situation, a general 
theory of accidents is proffered. The hypothesis is that 
traffic accidents are the price that society is willing to 
pay for its mobility. The four major assumptions of this 
hypothesis follow: 

1. The difficulty of the driving task, under normal 
conditions, is an increasing monotonic function of the 
speed of the vehicle. 

2. The probability of having an accident, in the general 
population of drivers, is an increasing monotonic function 
of the speed of the vehicle. 

3. The severity of an accident, assuming that one does 
occur, is an increasing monotonic function of the speed of 
the vehicle. 

4. The driver tends to equate the expected cost of the 
trip with the value of the trip. 
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For this hypothesis, it is important to know the proba- 
bility density function of accident costs. The best sources 
of data pertaining to this problem are casualty insurance 
companies. By using data from one such company, this 
function is derived. It was found that claim costs have 
a log-normal distribution. The parameters of this function 
are the standard deviation of logs of costs, o, , and the 
mean of the logs of cost, u,.. From this it is shown that 
the expected cost of claims, E(c), is a function of the two 
parameters and may be written as 

2 


E(c) = exp = 





+ UK] 


The variance of the cost distribution, 52 , was found 
to be 


m2 = [exp (0; + 2u;)] [exp (0; )-1] 


For certain types of claims, bodily injury, for example, 
the variance tends to be extremely large. It is exactly 
because of this large variance that the actuarial profession 
has had a history of difficulties in determining credibility 
of claims costs. It had been supposed that the Law of 
Large Numbers can be practicably applied for these claims. 
The author demonstrates, however, that the number neces- 
sary for the Law of Large Numbers to be usable is so 
large as to be impractical in some situations. 

A method of computing confidence limits is developed 
for average claims costs, assuming that they have a log- 
normal distribution. Limits computed by this method are 
compared with limits computed by assuming the Law of 
Large Numbers. For bodily injury claims, the two meth- 
ods are not in agreement unless a million claims are 
involved. 

A specific test of the mobility hypothesis is made 
through the use of assumption three. If this assumption 
is true, then it is expected that the costs of two different 
claims arising from the same accident should yield a posi- 
tive correlation. The correlation of log costs between 
bodily injury and property damage claims for 151 accidents 
is found to be r=.11. This is not as high as might be 
expected from the hypothesis. Thus, either the assumption 
is incorrect or there are contaminating variables. The 
author suggests the latter. 

The problem of measuring the expected cost of a trip 
is discussed. One scale for measuring this quantity is 
offered. Of most interest is the fact that people apparently 
conceive of claims costs as having a log-normal distri- 
bution. 

It is indicated that the proposed theory will certainly 
pose many methodological problems. Perhaps the most 
difficult of these will be that of evaluating the value of 
mobility, either as an individual or a group measure. 

Microfilm $2.75; Xerox $3.60. 65 pages. 
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SOME FACTORS EFFECTING THE 
PERCEPTION OF EVENTS AS 
CHANCE DETERMINED 


(L. C. Card No. Mic 60-6345) 


Sheldon Blackman, Ph.D. 
The Ohio State University, 1960 


Eight series of red and green lights were administered 
to one hundred and sixty students taking an elementary 
psychology course. The series were such that three in- 
dependent variables were arranged in a factorial design 
so that their effects could be studied singly and in all 
possible combinations. These variables were length of 
sequences, number of sequences, and whether or not the 
sequences were patterned. 

The main interest was in the effects of these variables 
upon extinction. Extinction begins when the red light 
ceases to go on. The dependent measures used were the 
number of red responses in extinction, the expectancy 
associated with these red responses, and the number of 
trials necessary to reach an extinction criterion. 

Another aspect of this study was the attempt to relate 
a personality variable to the subject’s performance. This 
personality variable is the skill versus chance dimension. 
Two personality inventories, the James-Phares scale and 
the Internal-External scale, were used to measure the 
degree to which individuals differed in the extent to which 
they attribute success on tasks to chance. 

The experimental situation is similar to that used by 
Lasko in his work on expectancy, and an attempt to repli- 
cate some of his earlier findings was made. Lasko dealt 
with the initial part of the extinction curve. He predicted 
that the number of responses relevant to the discontinued 
event would initially rise. This was found in his data and 
we replicated his finding. He predicted the point at which 
the responses relevant to the discontinued event would 
reach a maximum and this prediction was borne out quite 
precisely by his data. This replication did not repeat this 
finding quite so precisely but the data conform to the ex- 
pectancy construct. The predictions regarding the height 
of the curve in both our study and Lasko’s were not borne 
out. These predictions were based on the generalized 
expectancy construct, and it was suggested that the train- 
ing series were too short to affect GE to any great degree 
since GE is built up over a long period of time under vary- 
ing conditions. 

It was found that sequence length and number of se- 
quences significantly affected the number of red responses 
in extinction and the expectancy associated with them. The 
more sequences, and the shorter the sequences, the more 
red responses and the greater the expectancy associated 
with them. The number of trials to criterion was not af- 
fected by our independent variables, and whether or not 
the series of lights were patterned did not seem to affect 
our dependent variables. It was thought that the pattern 
used was too difficult. A simpler pattern was tried. This 
resulted in fewer red responses in extinction than was 
found in a comparable non-patterned group and a fewer 
number of trials to an extinction criterion. None of the 
double or triple interactions were significant. Of particu- 
lar interest is the interaction between sequence length 
and number of sequences. This is concretely the number 
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of trials, the number of times the lights actually flashed 
on. This was not a significant factor. 

There were no significant relationships between the 
James-Phares scale or the Internal-External scale and 
our dependent variables. The effects of the situation seem 
to be strong enough to nullify the individual differences 
under consideration. 

What do the results mean? On an empirical level they 
appear to be clear. Length of sequence, number of se- 
quences, and patterning of sequences make a difference 
in the extinction of responses. The important question is 
“Why?” The results appear to be understandable on the 
basis of a skill orientation developing on the part of sub- 
jects who received long sequences or patterned sequences, 
and a chance orientation developing on the part of subjects 
who received short sequences or non-patterned sequences. 
Number of sequences was introduced as a control variable 
and does not seem relevant to the skill-chance dimension. 
Microfilm $2.75; Xerox $4.80. 95 pages. 


DEVIANT RESPONSES AS A 
FUNCTION OF MENTAL DEFICIENCY 


(L. C. Card No. Mic 60-5903) 


Linda Dukate Gorenflo Gibbons Cieutat, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Irwin A. Berg 


The present paper discussed a merging trend between 
the projective and objective approaches to personality 
assessment. It is suggested that this tendency is illus- 
trated by the orientation of the Deviation Hypothesis. Cer- 
tain hypotheses based upon the Deviation Hypothesis were 
investigated: that mentally defective individuals deviate 
from normal subjects in their responses to the Perceptual 
Reaction Test, and that the number of deviations increases 
with the severity of the deviant condition. The possibilities 
that mental defectives deviate from schizophrenics and 
from normal children, at roughly equivalent mental ages, 
were also investigated. Findings of the present research 
revealed that male and female mental defectives differed 
from both normal and schizophrenic adults. It was also 
found that female mental defectives did not differ from 
normal female children at three roughly equivalent mental 
ages. Male mental defectives differed from normal male 
children roughly matched for mental age at relatively low 
and medium but not at high mental age levels. There was 
a significant trend for scores based on number of deviant 
responses generally to increase as severity of mental de- 
ficiency, in terms of IQ scores, increased. 

Microfilm $2.75; Xerox $3.00. 49 pages. 











AN INVESTIGATION OF MASCULINITY 
AND PARENTAL ROLE PATTERNS 


(L. C. Card No. Mic 60-5988) 


Donald K. Freedheim, Ph.D. 
Duke University, 1960 


Supervisor: Lloyd J. Borstelmann 


This study has been an investigation of parental role 
patterns as they relate to one another and to the develop- 
ment of masculinity. Differences in masculinity among 
boys were hypothesized to be associated with variations in 
their perception of the relative dominance of mother and 
father in terms of the familial roles of decision-maker, 
nurturance, and setting limits. The subjects of the study 
were 139 boys from second through fifth grades in three 
southern urban public schools. All subjects were living 
with both natural parents and were considered to be ade- 
quately adjusted to school. For the most part they came 
from homes of lower-middle socio-economic status. 

Two measures of masculinity were used: a teacher’s 
rating scale designed to differentiate high and low mascu- 
line boys in terms of general behavior, and the IT scale, 
an index of the child’s preference for male sex-typed toys. 
Each child was interviewed to determine his perception of 
parental dominance in the three areas under study. The 
area of decision-making in the family was considered an 
index of the extent to which the boy perceives his father as 
conforming to the culturally accepted male pattern of pri- 
mary authority in the home. A measure of the value of 
father to the son (i.e., salience of father) was obtained 
from doll-play story completions in terms of the extent 
of the use of the father doll regardless of content. 

The results indicated that the most important aspect of 
father dominance in terms of predicting masculinity ap- 
pears to be his authority in making decisions in the home, 
or carrying out the culturally appropriate behavior of the 
man of the American family. Both this function and his 
nurturing behavior seem to be related to his value to the 
child as measured by the boy’s perception of father’s 
salience in family interaction. Father salience was also 
strongly related to masculinity. The weighting of this 
variable in combination with the role model variable maxi- 
mally predicts the extent of masculinity. The degree to 
which father is seen as a nurturing figure was indirectly 
related to masculinity, either through its combination with 
the control functions, or insofar as it may contribute to 
the decisions and salience variables. 

Both measures of masculinity showed similar signifi- 
cant relationships to the variables under study. The re- 
sults appear to be most consistent with role theory con- 
ceptions of identification as leading to the development of 
masculine behavior. 

Microfilm $2.75; Xerox $5.60. 113 pages. 
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THE EFFECT OF CONSISTENT 
REINFORCEMENT AND CONSISTENT 
NONREINFORCEMENT CUES ON 
DISCRIMINATION LEARNING 


(L. C. Card No. Mic 60-5907) 


Donald Roy Gannon, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor D. W. Tyler 


The purpose of this study was to evaluate independently 
some of the composite assumptions developed to interpret 
results from two experiments involving the effects of par- 
tial reinforcement on reversal learning. These studies 
together imply that consistent reinforcement (100%) and 
consistent nonreinforcement (0%) serve as crucial cues 
for distinguishing subsequent changes in reinforcement 
contingencies, which permits a rapid adaptation to the new 
situation. On the other hand, if a response is reinforced 
inconsistently (50%), departures from this value are not 
so readily detectable and reorganization of behavior should 
be somewhat delayed. 

To test this hypothesis, different groups of Ss were 
administered 0, 50, or 100% reinforcement in the first 
phase of training, then all were shifted to a new problem 
which yielded approximately 50% reinforcement in the 
initial stages. However, frequency of reinforcement could 
reach 100% since “winning” was contingent on Ss’ behavior. 
It was expected that Ss given 100% or 0% reinforcement in 
the first phase could immediately distinguish the change 
to 50% and would, therefore, alter their behavior to the new 
situation much more quickly than those whose pretraining 
and new learning reinforcement conditions were nearly 
equal (i.e., 50%). 

Specifically, the experiment consisted of two phases, 
pretraining and a two-choice object discrimination learning 
problem. In pretraining, Ss were exposed to two different 
backgrounds, which occurred equally often. For different 
Ss, reinforcement was associated with the appearance of 
each background 0, 50, or 100% of the time, thus making 
a total of nine percentage of reinforcement-background 
treatments. In discrimination learning, the Ss in these 
conditions were divided into two groups, each of which 
learned the problem in association with a different back- 
ground. 

It was predicted that learning the discrimination on the 
background previously associated with 0% or 100% rein- 
forcement would result in better performance than if the 
background had been paired with 50% reinforcement, for 
the reasons given above. It was also expected that the 
frequency of reinforcement of the second background in 
pretraining, the one not used in discrimination, would to 
some extent determine the effectiveness of the background 
employed in discrimination. That is, whether an S learned 
anything about consistency of reinforcement and nonrein- 
forcement as it applied to a particular background would 
depend in part upon the reinforcement frequency asso- 
ciated with the other background. 

The results showed that while the experimental vari- 
ables significantly affected rate of discrimination learning 
when considered in conjunction with practice, few specific 
pre-experimental predictions were substantiated by the 
data. It was concluded that a consistent interpretation of 
the findings awaits (a) empirical information regarding the 








effects of partial reinforcement on successive discrimi- 
nation, (the method employed in pretraining), (b) a reliable 
index of what Ss learn about pretraining appears to be a 
promising one for this type problem since it affords simul- 
taneous control of percentage, and absolute frequency, of 
reinforcement. Microfilm $2.75; Xerox $3.00. 31 pages. 


AUTONOMIC RESPONSE 
SPECIFICITY AND ANXIETY 


(L. C. Card No. Mic 60-5908) 


Rafael A. Garcia-Palmieri, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Brendan A. Maher 


The purpose of the present study was to examine the 
relationship of the phenomenon of autonomic response 
specificity, presented by Lacey, to measures of anxiety 
and affectivity. No difference was predicted in affectivity, 
as assessed by an objective scoring of the Thematic Apper- 
ception Test, between the Ss in a high and a low autonomic 
response specificity groups. On the other hand the Ss in 
the high response specificity group were expected to obtain 
lower anxiety measures than those in the other group as 
assessed by the Taylor Manifest Anxiety Scale. 

The study carried also the ulterior objective of gather- 
ing up incidental information about the phenomenon of auto- 
nomic response specificity. Further, it was directed to 
provide information about how well autonomic lability 
measures may serve to predict scores in the TAT and 
TMAS. 

To the sample, 40 healthy male psychology students 
varying in age from 17 to 26 years, 5 TAT cards and the 
TMAS were administered in one testing session. The 
physiological measures were individually taken after a 
period of time ranging from 1 to 28 days. They included 
skin conductance, heart rate and variability of heart rate 
elicited by 4 mild experimental stresses. The apparatus 
used was a three channel polygraph and the stresses were 
a bell sound, a problem involving mental arithmetic, a 
letter association task and a light stimulus. 

The physiological data were converted into autonomic 
lability scores as defined by Lacey and using a special 
technique developed by that investigator to control for the 
base level at which the stress was applied. These lability 
measures are expressed in T-Score form, thus providing 
equal units which afford comparability in the reactivity of 
the different physiological functions. The sample was then 
divided into a high and a low autonomic response specificity 
groups. The first group included those Ss showing peak 
lability in the same physiological function over at least 
three of the four experimental stress situations. The rest 
of the sample constituted the low response specificity 
group. The results were then analyzed. 

Tests of significance of the mean scores in the TAT for 
these groups confirmed the first hypothesis but failed to 
confirm the second which involved the TMAS. A supple- 
mentary analysis of the data revealed that the low speci- 
ficity group became significantly split in anxiety measures 
when minimum reactivity was considered. Those Ss show- 
ing inter-stressor consistency in being minimally reactive 
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in a particular variable attained significantly highest 
anxiety scores than the rest of the sample. This fact of 
inhibition or suppression of reactivity was offered as a 
possible explanation for the low and negative correlation 
between both the TMAS and TAT and the measures of 
reactivity. 

The suggestion was advanced that probably physiological 
suppression factors may confound the scores on these tests 
since they are usually scored in the direction of high la- 
bility. 

Some evidence from other studies was also presented 
to indicate the role of physiological suppression in some 
functions as related to anxiety and to explain the possibility 
that specificity (peak reactivity) in some cases may con- 
stitute an organismic reaction directed to handle the anx- 
iety produced by the physiological suppression in other 
functions. These observations were offered to open new 
possibilities for future research. 

Microfilm $2.75; Xerox $3.00. 58 pages. 


DEVIANT RESPONSES, RESPONSE VARIABILITY, 
AND PAIRED-ASSOCIATE LEARNING. 


(L. C. Card No. Mic 60-5914) 


William Andrew Hawkins, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Irwin A. Berg 


The purpose of the present investigation was to deter- 
mine whether groups differing in chronological age, learn- 
ing ability as measured by a paired-associate learning 
task, and with regard to intelligence test scores could be 
shown to differ significantly in response patterns on the 
Perceptual Reaction Test, as predicted by Berg’s Deviation 
Hypothesis. The study also included a comparison of the 
subjects’ response variability as measured by option 
choices on the Perceptual Reaction Test for groups of 
younger and older subjects, for groups of better and poorer 
learners as measured by a paired-associate learning task, 
and for groups of higher and lower intelligence subjects. 

In addition, the research included a comparison of the in- 
tercorrelations among the four variables of age, Perceptual 
Reaction Test variance scores, Wonderlic Personnel Test 
scores and Paired-Associate Learning scores for the entire 
sample, for the younger group, and for the older group. 

The subjects were 64 white males, 32 college students 
(younger group) from Louisiana State University and 32 
older men (older group) from five towns in Southwest Lou- 
isiana. The subjects were all adequately functioning in 
society as well as at the university or at their jobs. The 
Perceptual Reaction Test, the Wonderlic Personnel Test, 
Form D, and a paired-associate learning task were in- 
dividually administered to each subject in this sequence, 
and the subjects were equally divided at the median into 
high and low groups on the basis of the scores on these 
tests. 

Significant differences were not found between the PRT 
response patterns of older and younger subjects, of the 
better and poorer learners, nor of the higher and lower 
intelligence groups. The small sample, similarity of the 
groups, and inadequate identification of the criterion and 


deviant groups may have contributed to these negative 
results, although there is a slight trend in favor of the 
hypotheses. 

The means of the PRT variance scores did not differ 
significantly when the older and younger groups or the 
higher and lower intelligence groups were compared but 
trends in favor of the younger group and of the higher in- 
telligence group were noted. The PRT variability score 
is significantly higher for the better learners than for the 
poorer learners, as predicted earlier. This latter finding 
suggests, within the limitations of this study, that response 
variability is related to learning ability, and that subjects 
with a higher response variability score exhibit better 
learning ability on a PAL task than the subjects with lower 
response variability scores. This finding can also be han- 
dled by the Deviation Hypotheses which states that item 
content is not important but the style of responding is. 

Age, PRT variance scores, and WPT scores are sig- 
nificantly correlated with PAL scores at the .01 level when 
the entire sample was used. It should be noted, however, 
that the PRT variance scores are better predictors of the 
subjects’ learning ability than the WPT intelligence test 
scores. This suggests that behavior in a noncritical area 
can be used to predict behavior in a critical area of be- 
havior such as learning ability. However, the PRT vari- 
ance score of the older group is a better predictor of learn- 
ing ability than the PRT variance score of the younger 
group. The significant negative correlation between age 
and PRT revealed that PRT variance scores decrease with 
age, which might suggest that this score, as Adams (1959) 
suggested, could be considered a measure of rigidity. The 
correlations also indicated that the WPT score is a better 
predictor of learning ability for the younger group, while 
the PRT variance score is a better predictor of learning 
ability for the older group. Thus, it does seem possible 
that this VS could become useful in practical situations. 
But the fact remains that these results offer support to 
the Deviation Hypothesis as well as to other theories. 

Other findings in the present study indicate that younger 
subjects learn better than older subjects, and that subjects 
with higher WPT scores learn better than subjects with 
lower WPT scores. Also that response variability could 
become a meaningful characteristic of the PRT within the 
framework of the Deviation Hypothesis. The fact that the 
sample utilized in the present study was atypical must be 
considered before drawing any final conclusions. 
Microfilm $2.75; Xerox $3.60. 62 pages. 
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This study was undertaken to test two hypotheses: 
(1) that the response patterns of normal children on the 
Perceptual Reaction Test (PRT) vary with age and reflect 








the children’s maturity level, as defined by chronological 
age, making possible the development of age scales based 
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on group tendencies, and (2) that the response patterns of 
normal adults on the PRT vary with age, when older age 
groups are considered, and reflect decreases in scores on 
the age scales as they approach senility. These anticipated 
findings are predictions based upon Berg’s Deviation Hy- 
pothesis. Age scales based upon PRT deviant responses 
were developed, for males and females separately by com- 
paring the response patterns of 500 normal six-year-old 
children with those of 850 normal adults by means of a 
cross-validation technique described by Katzell. In addi- 
tion, 500 older children, aged seven through 16 years; 203 
normal adults, aged 20 through 59 years; and 200 elderly 
adults, aged 60 through 83 years were used as subjects in 
testing the second hypothesis of this study and in the de- 
velopment of test norms in terms of T-scale values. Non- 
parametric median tests were used to determine the sta- 
tistical significance of the group differences. 

The resulting statistical values indicated that the PRT 
age scale scores of normal children increased with age 
(p less than .001), and that children and elderly adults, 
treated separately, obtained significantly lower scores 
than normal adults, aged 20 through 59 years (p less than 
.001 in each case). Elderly adults obtained PRT age scale 
scores most nearly approximating those of children, aged 
nine through ten years, suggesting some common critical 
behavioral similarities between the two groups. 

Microfilm $2.75; Xerox $3.00. 55 pages. 


A NON-VERBAL MEASURE OF 
DIFFERENCES IN EXTINCTION IN 
SKILL AND CHANCE SITUATIONS 


(L. C. Card No. Mic 60-6374) 


Kenneth Baker Holden, Ph.D. 
The Ohio State University, 1960 


It has been hypothesized by various investigators that 
an important personality variable is the way in which the 
individual establishes a locus of control for the reinforcing 
events occurring in his environment. That is, the individ- 
ual may perceive that reinforcing events are a direct re- 
sult of his own behavior and that he can control the amount 
and quality of these reinforcements by varying his behavior 
appropriately. On the other hand, the individual may per- 
ceive that his reinforcements are controlled by chance, 
fate, or other persons or influences much stronger than 
himself. 

The purpose of this study was to expand the generality 
of the internal-external control variable and to assess a 
new scale designed to facilitate its measurement. Previous 
work on this variable was done with verbal expectancies. 
The present study was conceived for the purpose of extend- 
ing the I-E variable to include non-verbal behavior, and 
therefore the results will have important implications for 
studies done with the classical extinction paradigm, which 
typically includes a situation that can only be categorized 
by the subject as chance or externally controlled. A second 
major purpose of the study was to examine the predictive- 
ness of the new I-E Scale. This scale was designed to 
obviate some of the difficulties encountered with previous 
attempts to measure the I-E variable. 

The study was divided into two parts. The results of 








the first part were negative and equivocal because of pow- 
erful unknown variables affecting the cessation of betting 
behavior with the new reinforcement grid methodology. 
Therefore, a second part was added to the study to assess 
whether it was the betting aspect of the experimental task 
or the nature of the task itself that was resulting in the 
negative results. 

The second part of the study was essentially a replica- 
tion of a portion of the James-Rotter study with betting 
behavior substituted for verbal expectancies as a measure 
of extinction. Highly significant differences between groups 
were obtained in the predicted directions, i.e., the subjects 
in the skill condition extinguished in fewer trials than those 
receiving chance instructions. This non-verbal behavior 
agrees with the data obtained with verbal expectancies by 
James and Rotter and extends the generality of the I-E 
variable to include situations analogous to those classically 
used in extinction experiments. It was also found that the 
new I-E Scale failed to correlate with either trials to ex- 
tinction or the judge’s ratings of the subject’s approach to 
the experimental task. Additionally, it was discovered that 
the I-E Scale had highly significant negative correlations 
with a scale measuring social desirability, indicating that 
the design objective of the I-E Scale to eliminate the social 
desirability from confounding measurement of the I-E vari- 
able was not successful. It was also shown that judges 
familiar with the referents of the I-E variable were unable 
to predict, from interview ratings, the subject’s scores on 
the I-E Scale or their trials to extinction. 

The primary conclusion of the study was that the I-E 
variable not only has important implications in the ex- 
tinction of verbal expectancies, but also is an important 
variable in non-verbal extinction behavior. Extending the 
generality of this variable to non-verbal situations has 
important, and generally overlooked, implications for all 
research in learning and extinction. The majority of the 
research in this area has, up until now, ignored the impor- 
tance of the subject’s categorization of situations on the 
I-E variable as a factor in extinction behavior. Future 
work in learning and extinction will necessarily have to 
consider the I-E variable to achieve more predictions. 

No evidence for the predictive efficiency of the I-E 
Scale, for this type of data, was obtained. 

Microfilm $2.75; Xerox $5.80. 119 pages. 
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The purpose of this study was to investigate the hy- 
pothesis that children and adolescents with psychopatho- 
logical conditions differ from a control population in re- 
spect to frequency of response bias. Further, this study 
sought to test a second hypothesis that, within the experi- 
mental sample, differences in the frequency of deviant 
responses could be found for mild, moderate, and severe 
degrees of emotional disturbance. 
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Two hundred and forty white Louisiana children who had 
been referred to a child guidance clinic because of emo- 
tional problems were the subjects in this study. The se- 
verity of each subject’s psychopathology was rated by a 
psychologist, psychiatrist, and psychiatric social worker. 
Four hundred white Louisiana children comparable in age, 
sex, and intelligence served as a control group. 

The Perceptual Reaction Test, an instrument developed 
to facilitate the appearance of deviant responses, was ad- 
ministered to each subject. This test consists of 60 ab- 
stract designs to which the subject is required to respond 
with one of the following options to each design: like much, 
like slightly, dislike slightly, dislike much. A comparison 
for ezch option between the control and experimental group 





was made and tested for the level of statistical significance. 


Scales were then developed using those options which dif- 
ferentiated between the two groups at or beyond the .05 
level of confidence. Separate scales were constructed for 
male and female subjects at each of four age groups. The 
scales were then used to obtain a score for each subject in 
the experimental and control groups. An analysis of vari- 
ance design was used in comparing the groups and statisti- 
cal results beyond the .001 level of confidence support the 
hypothesis that the response bias patterns of emotionally 
disturbed children and adolescents are significantly differ- 
ent from those of normal controls. Thus the first hypothe- 
sis was supported. The second hypothesis, however, was 
not supported by data obtained from the present study. An 
analysis of variance design for three groups failed to dif- 
ferentiate significantly between mild, moderate, and severe 
degrees of psychopathology. 

Microfilm $2.75; Xerox $3.00. 45 pages. 


CHILDREN’S OVERT AND FANTASY 
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Duke University, 1960 


Supervisor: Lloyd J. Borstelmann 


Learning theory constructs, and more specifically, con- 
flict analysis, have been utilized in the interpretation of 
aggressive behaviors. Certain assumptions regarding the 
interaction of two intervening variables, aggression and 
aggression-anxiety, have been considered necessary for 
explanation of the obtained experimental data within the 
learning model. Another variable which has been con- 
sidered to be of importance is identification. Previous 
studies have demonstrated that parental punishment se- 
verity is an important determinant of children’s aggressive 
behaviors, and have suggested that punishment by the same 
sex parent has different results than punishment by the 
opposite sex parent. The primary purpose of the present 
study was to investigate the differential effects of maternal 
and paternal punishment severity, as perceived by the child, 
on the aggressive responses of boys and girls. 

Viewing aggression as an approach gradient and ag- 
gression-anxiety as an avoidance gradient, it was assumed 





that only the effects of aggression as a function of punish- 
ment of either parent would be operative in fantasy ag- 
gression for both boys and girls, and in overt aggression 
of children as a function of the punishment severity of the 
opposite sex parent. Thus it was predicted that fantasy 
aggression in general and overt aggression as a function 
of severity of punishment by the opposite sex parent would 
be an increasing monotonic function of punishment severity. 
It was further assumed that punishment by the same sex 
parent, the assumed identificant, would more likely arouse 
aggression-anxiety and decrease the probability of occur- 
rence of overt aggression when punishment was severe. 
Thus it was predicted that overt aggression would be an 
increasing then decreasing function of punishment severity 
of the same sex parent. 

The experimental subjects were one hundred twenty- 
four children (65 boys; 59 girls) in the 5th and 6th grades 
(age range: 9 years 10 months--11 years 10 months) in 
two public schools of a southern, urban community. The 
four measures obtained for all children by group adminis- 
trations were: (1) a rating of severity of various punish- 
ments; (2) a report of punishment practices for father and 
mother; (3) a sociometric measure of frequency of overt 
aggression, and (4) a thematic measurement of fantasy 
aggression. 

None of the hypotheses were substantiated for the girls, 
and some possible explanations for this failure were dis- 
cussed. The hypothesis for fantasy aggression was not 
confirmed for boys, but there was some presumptive evi- 
dence that situational anxiety was aroused by the experi- 
mental procedures and was reflected in the fantasy re- 
sponses of both boys and girls. The hypothesis for overt 
aggression of boys and maternal severity was confirmed 
for lower class boys, but not for middle class boys. The 
results for middle class boys suggested that there was 
more identification with the mother in the middle class 
than in the lower class. The hypothesis for the results 
relating overt aggression of boys and father severity was 
confirmed. The social class differences in overt aggres- 
sion for boys and the relations to parent severity were 
interpreted as reflecting more aggression-anxiety in 
middle class boys due to presumably greater introjection 
of parental values and expectations. 

It may be generally concluded that the learning theory, 
or conflict analysis, paradigm employed was useful for 
explaining the aggressive behaviors of boys, but not of 
girls. Further, it is evident that both parents must be 
studied in any investigation of the antecedents of child 
behavior. Microfilm $2.75; Xerox $4.20. 80 pages. 
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The purpose of the present study was to investigate the 
attitudes, attitude change and group conformity behavior of 
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persons diagnosed as psychopathic, as compared with those 
diagnosed as non-psychopathic, personality. Thirty psycho- 
pathic and thirty non-psychopathic prisoners at Angola 
State Penitentiary served as Experimental and Control 
Groups, respectively in a mock courtroom experimental 
situation in which a case of euthanasia was enacted. Pris- 
oners were assigned to the Experimental Group based upon 
case history, psychiatric diagnosis and scores on the Pd 
Scale of the MMPI of 80 or above, assigned to the Control 
Group with scores of 70 or below on the Pd Scale of the 
MMPI, The subjects, in groups of ten each, serving as 

jury members, voted on the sentence, which had been pre- 
viously judged and ranked and in terms of severity, held 
group discussion, then voted again. 

The results while not statistically significant showed a 
tendency in the predicted direction for the Experimental 
Subjects to differ in their judgments from Control Subjects 
and, for the judgments of Experimental Subjects to be more 
lenient, to change less after group discussion and to change 
less in the direction of the group decision than the Control 
subjects. The failure to show a statistically significant 
difference between the two groups was attributed to the 
criterion MMPI Pd Scores not being extreme enough within 
the limits of 80 or above and 70 or below. Other factors 
which were mentioned as having possibly contributed to the 
lack of significance were: 


(1) Time in prison was not controlled. 
(2) Range of scores was limited, decreasing variability. 


(3) The group standard was not controlled by the exam- 
iner. Suggestions were made for correcting these 
weaknesses in any further studies in this area. 


For the two groups in which the Pd Scores were most 
extreme the predicted differences occurred and it was also 
found that the Experimental Subjects became more severe 
after group discussion whereas the Control Subjects be- 
came more lenient. This result was discussed in terms of 
its ramifications for group psychotherapy with psychopathic 
persons. The conclusion was reached that despite the fail- 
ure to obtain statistically significant differences, the method 
of utilizing a mock courtroom with the subjects as active 
participants has merit for investigating the largely un- 
explored area of the group conformity behavior of the 
psychopathic personality. 

Microfilm $2.75; Xerox $4.00. 72 pages. 
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AND COUNSELOR RESPONSE 
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University of Michigan, 1960 


The present study was built upon the assumption that 
the choice of career of a psychological counselor is partly 
determined by the desire to gratify two needs: nurturance, 
or the need to help and to be needed; and inquisitiveness, 
the need to learn the innermost secrets of others. Certain 
clients, by virtue of their oppositional characteristics and 
their reluctance to verbalize their thoughts and feelings, 
tend to deprive a counselor of his “normal” gratifications 












in work. The interaction with a resistive client calls into 
focus the nurturant and inquisitive necessities within a 
counselor’s personality. It was hypothesized that highly 
resistive clients provoke countertransference reactions 
in a conflicted counselor, but not in a nonconflicted coun- 
selor. 

By means of a measure utilized in previous research, 
two counselors were identified as conflicted about nurtur- 
ance and inquisitiveness, and one counselor, conflicted in 
neither area. They tape-recorded a total of fifty-eight 
initial interviews with clients. Ratings were made of early 
client responses from typescripts of these interviews, in 
order to determine high, intermediate, or low client re- 
sistiveness. The assessment was made according to level 
on the two variables of opposition and exploration. 

Data were collected on the following variables: coun- 
selor avoidance behavior in the interview, avoidance in- 
cluding those responses which inhibit, divert, or discourage 
a client’s expression of relevant feelings and thoughts; 
length of initial interview; duration of counseling in terms 
of number of interviews; counselor judgments of degree of 
satisfaction with the first interview, client suitability for 
counseling, and enjoyment of the entire counseling contact. 

The results support the major hypothesis. Conflicted 
counselors manifested increased avoidance behavior with 
the more resistive clients. They tended to spend less time 
with resistive clients in initial interviews and saw them 
for fewer interviews. Judgments, all highly interrelated, 
made by conflicted counselors, reflected greater negative 
affect toward resistive clients as compared with the more 
cooperative individuals. None of these results was ob- 
tained for the nonconflicted counselor, with the exception 
of a significant negative association between his report of 
enjoyment of the counseling contact and degree of client 
resistiveness. 

In support of another hypothesis, for all three counse- 
lors avoidance behavior was negatively related to judgments 
of satisfaction, suitability, and enjoyment. 

The client characteristics of opposition and exploration 
were each related to the dependent variables in a separate 
analysis for each of the three counselors. It was demon- 
strated that both of the conflicted counselors reacted with 
increased avoidance to greater opposition in clients. These 
same counselors did not respond with high avoidance to 
incommunicative clients so long as the low exploration 
was not coupled with high opposition. A negative associa- 
tion between length of interview and level of opposition 
resulted for conflicted counselors. 

An analysis was made of the relationships of length of 
interview and length of contact to client characteristics of 
opposition and exploration under conditions of high and low 
avoidance. There was a tendency, under the condition of 
high avoidance, for highly oppositional clients to be seen 
for shorter first interviews than clients who expressed 
little opposition. A striking negative association was ob- 
tained between level of client opposition and number of 
interviews, under the condition of high avoidance. 

The judgments made by conflicted counselors seemed 
to reflect a sensitivity to both opposition and exploration. 
For the nonconflicted counselor, there was a relationship 
between reported degree of enjoyment of the counseling 
contact and level of client exploration. 

The evidence suggests that conflicted counselors’ 
avoidance reaction to opposition was determined by the 
nurturance conflict, and that the need to nurture is an 
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important factor in a psychological counselor’s choice 
of career. Microfilm $2.75; Xerox $6.20. 130 pages. 
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(L. C. Card No. Mic 60-5289) 


Tom Davis Olin, Ph.D. 
New York University, 1960 


Adviser: Zygmunt A. Piotrowski 


The purpose of this study was to investigate certain 
psychoanalytic propositions related to the position of pri- 
mary and secondary processes in the waking mental life 
of schizophrenic and neurotic patients. Specifically, the 
major hypothesis predicted that schizophrenics would show 
greater sensitivity to the sexually symbolic features of a 
variety of visually presented stimuli than would an equated 
group of neurotics. 

The experimental groups consisted of 15 neurotic out- 
patients, 18 neurotic inpatients, and 40 schizophrenic in- 
patients. The subjects, all males, ranged in age from 17 
to 36 years; in education, from seven to 20 years. Those 
having less than four years of high school were tested with 
a short form of the WAIS to insure none had below average 
intelligence. Each subject was given a test consisting of 
294 sexual symbols presented in three stimulus modes and 
in four item-types. Equal proportions of male and female 
symbols were included in each mode and item-type. The 
task was to sort each item into either a masculine or femi- 
nine pile; criteria for sorting were left entirely up to the 
subject. Test scores were the number of items sorted in 
a sexually symbolic direction. 

The stimulus modes consisted in (1) pictures of familiar 
objects having sexually symbolic significance, (2) tracings 
of the major symbolic element in the pictures, and (3) brief 
verbal descriptions of these elements. Subdivision into 
item-types was accomplished by administering a long form 
of the test to a group of 26 normal subjects. Items sorted 
in greatest disagreement with the underlying sexual sym- 
bolism previously assigned to them by four clinical judges 
were placed in one item-type; those showing least dis- 
agreement in another. Two intermediary categories were 
included between these extremes. The majority of normal 
subjects sorted the items using predominantly conventional, 
non-sexually symbolic criteria. 

To investigate the relationship between sexual disturb- 
ance and symbolic response, patients were given the Work 
Interest Inventory, and therapists filled out rating scales 
dealing with various factors related to sexual maladjust- 
ment in the patients. Therapists also rated each patient 
on the extent of over-all incapacitation at the time of test- 
ing, and on the amount of defensiveness exhibited in rela- 
tion to sexual material arising within the psychotherapeutic 
situation. 

Results indicated that the schizophrenics were more 
sensitive to the underlying sexual symbolism than either 
neurotic group with that item-type sorted by normal sub- 
jects most often in a non-symbolic direction. Differences 
between the two neurotic groups were, in general, insig- 
nificant. While the schizophrenics showed some tendency 








to respond differentially to the three modes as compared 
with the neurotics, group differences were inconsistently 
manifested. There was a trend (statistically insignificant) 
for the schizophrenics to be more sensitive to the male 
sexual symbols than the female, as compared with the 
neurotics. 

Education and verbal IQ were significantly and posi- 
tively correlated with test scores. For the neurotic in- 
patients, there was a significant positive correlation be- 
tween period of time in hospital prior to testing and test 
scores. Relationships between test scores and measures 
of disturbance in the sexual area, extent of defensiveness, 
and over-all disruption in functioning were insignificant. 

The results lend support to psychoanalytic conceptions 
regarding the increased prominence of symbolic thinking 
in schizophrenics as compared with neurotics. They also 
underscore the need to evaluate conventional, non-symbolic 
associations to test stimuli when group differences in sex- 
ually symbolic responses are the focus of investigation. 
Microfilm $2.80; Xerox $9.70. 214 pages. 
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Game theory is an attempt to explain behavior and 
formulate principles for action in situations where individ- 
uals are in control of different sets of choices and are able 
to calculate the consequences of each choice. In contrast 
to a zero-sum game in which the interests of two players 
are diametrically opposed, collusion between players (in 
the sense of agreements on joint choices of strategy) may 
develop in non-zero-sum games to raise the joint pay-offs. 
In the present study some social and psychological factors 
influencing collaborative tendencies in multiple trial non- 
zero-sum games were investigated. 

Two experiments were performed. In Experiment I, 

20 pairs of Ss were run in each of six experimental con- 
ditions in which the independent variables were differing 
pay-off entries and awareness of the other player’s earn- 
ings. Differences among Ss on the personality construct 
internal-external control were also determined. The gen- 
eral criterion measure was the frequency of collaborative 
choices in a 30-trial game where Ss were allowed to keep 
their earnings. 

The following predictions were formulated: 

1. With the ratio of pay-off entries between differing 
matrices constant, Ss will show a greater tendency to em- 
ploy a collaborative strategy in games with the larger 
matrix entries. 

2. In partial information conditions in which competi- 
tive comparisons between pairs of Ss are ruled out, Ss will 
tend to employ choices which maximize monetary return. 

3. A positive relationship will obtain between internal 
control and the tendency to make collaborative choices in 
the game played under normal and partial information 
conditions. 

The null hypothesis was not rejected in tests of 
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Hypothesis 1 and Hypothesis 3. Hypothesis 2 received 
partial experimental confirmation. 

In Experiment II, two groups of 20 pairs of Ss partici- 
pated in a brief role-play experience prior to game per- 
formance. One group improvised brief speeches endorsing 
the values of trust and cooperation, while the second group 
endorsed competition and individualistic striving. Individ- 
ual differences on the personality dimension independence 
of judgment were also obtained. 

The following hypotheses were tested in Experiment I: 

4. Subjects who role-play themes endorsing highly 
competitive behavior will tend to make the choice which 
maximizes differences between players as contrasted to 
Ss who role-play an endorsement of collaboration, trust, 
and social interest. 

5. A control group for which there was no role-play 
experience prior to the game will fall intermediate to both 
experimental groups in regard to frequency of collaborative 
choices. 

6. Subjects low on independence of judgment are pre- 
dicted to comply with the content of the role-play themes 
in a two-person game to a greater extent than Ss who are 
high on independence of judgment. 

Negative results were obtained in Hypotheses 4 and 5, 
and Hypothesis 6 was validated. 

The results were discussed primarily in terms of rele- 
vant theoretical issues and the adequacy of the experimen- 
tal operations. Microfilm $2.75; Xerox $5.40. 106 pages. 
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An experiment was undertaken to predict from the 
Wechsler Intelligence Scale for Children (WISC) the rate 
of learning of mentally retarded patients, and to test 
Jastak’s theory about the meaning of altitude scorcs. Two 
general hypotheses were tested: 


1. That the intelligence quotient is a better predictor 
than the altitude score of learning ability. 


2. That the altitude score is a better predictor than 
the intelligence quotient of learning potential. 


Learning ability was differentiated from learning po- 
tential on the basis of non-intellective, or motivational 
factors. In accordance with the theoretical framework of 
this experiment, learning potential was defined as the latent 
capacity of an individual to acquire new knowledge and 
skill. Learning ability was defined as the combination of 
learning potential and motivational factors. The altitude 
score was defined as the highest WISC subtest score. 

In order to test the above general hypotheses the rate 
of learning of 62 mentally retarded patients was observed 
in two types of situations: 





1. Situations in which non-intellective factors were 
relatively uncontrolled. 


(a) Elementary school classes in reading, spelling 
and arithmetic. Rate of learning in these classes 
was measured by two administrations of the 
Metropolitan Achievement Test over a one year 
interval. 


(b) Vocational training classes. Rate of learning 
in these classes was represented by teachers’ 
ratings. 


Teachers’ ratings of motivation in these situations 
were also obtained. 


2. Three experimental learning tasks in which an at- 
tempt was made to get optimal motivation from each 
subject by encouragement, praise, providing knowl- 
edge of results, and insuring attention to the learning 
materials. 


(a) A similarities test 
(b) The 1947 Raven Progressive Matrices 
(c) The Seguin Form Board 


It was assumed that learning in the elementary school 
classes and vocational school classes reflected the opera- 
tion of learning ability rather than learning potential and 
that learning on the experimental tasks was the result 
primarily of learning potential. It was further assumed 
that the WISC I.Q.’s are primarily an index of learning 
ability, whereas Jastak’s altitude score is an index of 
learning potential. On the basis of these assumptions the 
following hypotheses were tested: 


1. The I1.Q. is a better predictor than the Altitude Score 
of learning in elementary school and vocational 
training classes. 


2. The Altitude Score is a better predictor of rate of 
learning on experimental learning tasks. 


3. The I.Q. is a better predictor than the Altitude Score 
of teachers’ ratings of motivation. 


4. The Altitude Score is a better predictor than the 
I.Q. of rate of learning in school and vocational 
training when the effects of motivation are statisti- 
cally controlled. 


5. Teachers’ ratings of motivation will account for the 
major part of the variance in learning scores. 


WISC I.Q.’s and Altitude scores were correlated with 
learning scores, and the differences between each I.Q. r 
and Altitude Score r were tested for significance by the 
use of Fisher’s r to z transformation. Hypothesis number 
one was accepted at the .001 level of confidence, but all 
other hypotheses were rejected. It was found that verbal 
learning was correlated most highly with the WISC Verbal 
Scale I.Q. Manual learning was correlated most highly 
with the WISC Performance Scale I.Q. 

The use of the partial correlation technique to control 
the effects of motivation on learning in elementary school 
and vocational training did not significantly change the 
correlations between the WISC predictors of learning and 
the learning scores in these situations. 

Microfilm $2.75; Xerox $4.00. 74 pages. 
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MEMORY PROCESSES IN 
SCHIZOPHRENICS AND NORMALS 


(L. C. Card No. Mic 60-5349) 


James Howard Shaw, Ph.D. 
Washington State University, 1960 


Supervisor: Dr. Clare Thompson 


This study was designed to investigate the memory 
processes of schizophrenics and controls. A group of 
twenty-one veterans in a general medical hospital and one 
of twenty-one hospitalized schizophrenics were matched 
on age, education, vocabulary skill, and immediate memory. 
The Vocabulary Subtest of the Wechsler Adult Intelligence 
Scale, the Wechsler Memory Scale (WMS), and an oral 
reading test were administered. 

The subjects were white male veterans between the 
ages of twenty-four and forty, with at least a tenth grade 
education, and with no history of organic impairment. All 
subjects had to achieve at least a score of 9 on Vocabulary 
and 90 on the Memory Scale. 

Subjects were asked to recall a narrative story, “War 
of the Ghosts,” after reading it at their own speed. Im- 
mediate recall and subsequent recalls on the second, fourth, 
and eighth days were obtained. Recall after an additional 
month was obtained for twenty schizophrenics. 

Categories of Correct Responses, Substitution, Simpli- 
fication, Elaboration, Theme Score, Minor Distortion, 
Major Distortion, Total Words, Information Score, and 
Omissions were used in analysis of recall protocols. 

The following questions were investigated: (1) What 
are the relationships between WMS and categories? 

(2) What are the relationships between categories? 

The specific hypotheses tested were: 


1. There will be no differences between schizophrenics 
and controls in ability to (1) give correct responses, 
(2) make substitutions, (3) simplify, (4) retainthemes, 
(5) retain information, (6) elaborate, and (7) maintain 
a comparable rate of Omissions. 


2. Schizophrenics will use Minor and Major Distortion 
to a greater degree than controls. 


3. Schizophrenics’ performances on fifth recalls will 
evidence greater distortion and less accuracy than on 
fourth recalls. 


Results 


1. Seven correlations for schizophrenics and seven 
correlations for all subjects are significantly different 
from zero. WMS is most highly correlated with Correct 
Responses. 

2. Intercorrelations of categories show that Correct 
Responses, Substitutions, Simplification, Elaboration, 
Theme Score, and Total Words are highly correlated with 
each other. Minor and Major Distortion are more inde- 
pendent measures. 

3. Paranoid and undifferentiated schizophrenics differ 
significantly on the WMS with the paranoids having a higher 
mean score. When initial difference is adjusted statisti- 
cally through analysis of covariance, there are no signifi- 
cant differences between total schizophrenics and controls 
for Correct Responses, Theme Score, Omissions, and 
Minor Distortion. 








4. Analysis of variance technique indicated that there 
are no mean differences between groups of schizophrenics 
and controls for Simplification, Elaboration, Substitution, 
and Major Distortion. A qualitative difference in use of 
Major Distortion by schizophrenics deserves further study. 
No significant differences are found for Information Score 
and Total Words between the two groups. 

5. There is significant increase in use of Elaboration, 
Major Distortion, and Substitution from first to fourth 
recalls. Correct Responses shows initial decrease from 
first to second recall which is then maintained from second 
to fourth. Only Simplification is found to differ significantly 
between groups over the four intervals as to the place in 
recall where one group would increase or decrease as 
compared to the other. 

6. Theme Score and Information Score show significant 
decreases after an additional month for schizophrenics. 
Other categories did not significantly change. 

The similarity between the two groups was taken to 
indicate that schizophrenia per se does not necessarily 
interfere with the ability to recall narrative story mate- 
rial. Possible explanation of results and the relationship 
to other findings are discussed. Implication for further 
study of categories, stimulus materials, and other groups 
are mentioned. Microfilm $2.75; Xerox $4.40. 84 pages. 


THE EFFECTS ON FRUSTRATION 
TOLERANCE OF REPEATED 
MILD-TO-MODERATE 
FRUSTRATION EXPERIENCES 


(L. C. Card No. Mic 60-6190) 


Virginia Irene Curran Shipman, Ph.D. 
University of Pittsburgh, 1960 


This study examines the processes of adaptation to a 
psychological stressor, frustration, in terms of the theo- 
retical positions of Rosenzweig and Selye. The former has 
hypothesized that the repetition of mild-to-moderate frus- 
tration gradually increases frustration tolerance, while 
the latter contends that the increased adaptability to a 
stressor during the second stage of resistance, in his 
General Adaptation Syndrome (GAS), incurs the risk of 
exhaustion of the adaptation process and reduced resist- 
ance to other stressors. Both theories, however, suggest 
the following questions: what are the effects of multiple 
mild-to-moderate frustration experiences on behavior; 
does frustration tolerance increase, and if so, does this 
tolerance generalize to other stressors. 

Recent studies have related degree of impairment and 
recoverability from stress to a variety of psychological 
factors. However, experiments in which the S’s prior 
history with stress are varied are almost entirely lacking 
as are studies concerned with the effects of prolonged 
stress. This study attempts to determine the extent to 
which repeated frustration experiences increase one’s 
tolerance for similar and dissimilar frustrations. 

Fifty-six institutionalized mentally retarded children 
were divided into four groups of fourteen Ss each, matched 
for age, sex, level of retardation, and etiology of retarda- 
tion. For half of each group the mean age was 11-0, and 
for the other half it was 15-1; the mean I.Q. for each group 
was approximately 36. 
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Each S was given at the beginning and end of training 
a two-choice form discrimination problem in three suc- 
cessive phases. In Phase I, 100 per cent positive rein- 
forcement was given. After ten successive correct re- 
sponses Phase II began in which no reinforcement was 
given for sixty trials (defined as a failure stressor). Phase 
Ill consisted of 100 per cent positive reinforcement for a 
new discrimination while an intermittent flickering light 
was simultaneously presented (a distraction stressor). 

In the five training sessions (given once or twice daily 
for half of each group), group A, the control group, per- 
formed mildly positive tasks without any intervening frus- 
tration experiences. The experimental groups performed 
a variety of perceptual-motor tasks; group B was forced 
to fail on all tasks; group C was not forced to fail, but 
performed under continual distracting stimulation; and 
group D experienced failure for half of each session and 
distraction for the other half. 

Analyses of variance revealed improved learning effi- 
ciency and flexibility on the post-test for those groups with 
intervening frustration experiences. They learned the 
discriminations faster and were quicker to extinguish a 
non-rewarded response. Differences between experimental 
treatments suggested that failure or a combination of fail- 
ure and distraction were superior to distraction alone. 

The experimental groups, however, decreased in their 
ability to sit still, indicating that frustration tolerance 
failed to generalize. Age differences and spacing of frus- 
tration sessions were not significant. 

It may be concluded that controlled practice with mild- 
to-moderate frustration experiences tends to increase 
one’s tolerance for that frustration, primarily through the 
reduced strength of interfering responses mediated by 
anxiety. It was suggested, however, that such increased 
resistance for one stressor leads to increased suscepti- 
bility for another, possibly due to an inhibition process 
reflected in increased motor tensions. 

Microfilm $2.75; Xerox $6.40. 134 pages. 


A COMPARISON OF INTERNAL AND 
EXTERNAL CONTROL IN RIGID AND 
NON-RIGID LEARNING SITUATIONS 


(L. C. Card No. Mic 60-6406) 


William Louis Simmons, Ph.D. 
The Ohio State University, 1960 


A new personality variable which has recently been 
developed within the framework of Rotter’s Social Learning 
Theory is that of “internal versus external control of 
reinforcements” or more simply I-E. This variable is 
concerned with whether an individual believes that the 
reinforcements he receives are contingent upon his own 
behavior or are due to forces beyond his own control, i.e., 
luck, fate, or the intervention of other people. Theoreti- 
cally it has been conceived of as both a personality vari- 
able and as a situational variable and has been subjected 
to experimental study from both aspects. Most of this 
research has either attempted to build scales with which 
to measure I-E as a personality characteristic or has 
investigated the effects of experimentally induced I and 
E conditions on the development, generalization, and 








extinction of expectancies. In most of these studies the 
criterion variable has been expectancy changes as reflected 
by verbal statements. There is little information concern- 
ing the effect of I-E orientation upon performance meas- 
ures in a more classical type of learning situation where 
the emphasis is upon the acquisition of new behaviors. 

The present study grew out of an interest in the possible 
differential effects that I-E orientation might have on vari- 
ous performance measures. The underlying assumption 

is that internals are more involved in a situation than 
externals and will reflect this involvement by being more 
affected by the training and reinforcement conditions to 
which they are subjected. 

A total of 120 female college students served as sub- 
jects in this study. Each was given the I-E Scale prior 
to participation in the experimental procedure. Half of 
them (30 Is and 30 Es) were trained to use only one method 
in solving a card-sorting task (rigid group). The other 
half (30 Is and 30 Es) were trained to use two methods for 
solving this task (non-rigid group). Verbal reinforcements, 
positive and negative, were introduced at two points during 
the training, once midway through and again at the end. 

A neutral reinforcement group was included for comparison 
purposes. Thus 40 subjects (20 Is and 20 Es) were included 
in each reinforcement condition. Further, ten subjects 
were included under each possible combination of these 
three variables. All subjects were then tested on the same 
criterion measures (time and method of solving a new 
card-sorting task introduced in the testing trials). 

The results indicated that the training conditions were 
not effective, since Is and Es did not respond to them dif- 
ferentially to any appreciable degree. The effectiveness 
of the reinforcement conditions was demonstrated to some 
extent, with internals generally being more affected by 
them. This was supported both by a few significant differ- 
ences and a fair consistency of differences in the predicted 
direction. Probably the most significant finding of the 
study was that internals appear to be more predisposed 
to employ alternative solutions to a problem. 

Microfilm $2.75; Xerox $6.20. 127 pages. 


THE RELATIONSHIP BETWEEN 
HOSTILITY-AMBIGUITY OF THE TAT 
CARDS, HOSTILE FANTASY, 
AND HOSTILE BEHAVIOR. 


(L. C. Card No. Mic 60-5352) 


Sheldon Starr, Ph.D. 
Washington State University, 1960 


Supervisor: Dr. F. L. Marcuse 


The present investigation is concerned first with deter- 
mining the ambiguity of the TAT cards with regard to the 
specific variable of hostility. Second, it is concerned with 
the relationships that obtain between these hostility- 
ambiguity values and hostile fantasy elicited from patients 
varying in behavioral hostility. The following null hy- 
potheses were tested: 


1. There is no difference in hostility-ambiguity among 
the twenty TAT cards. 
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2. There is no relationship between hostility-ambiguity 
of the TAT cards and the evocation of hostile fantasy. 


3. Overtly hostile subjects cannot be differentiated 
from covertly hostile and non-hostile subjects only 
by the number of hostile themes they relate. 


4. Any difference in number of hostile themes produced 
by overtly hostile, covertly hostile, and non-hostile 
subjects are unrelated to the hostility-ambiguity of 
the TAT cards. 


The first hypothesis was tested using 25 tranquilized 
male neuropsychiatric patients, 16 non-tranquilized male 
neuropsychiatric patients and 25 male college students 
as judges. All judges were tested individually and in- 
structed to rank the TAT cards in terms of the clarity with 
which hostility was portrayed. Hostility was defined for 
the judges in terms of a variety of specific behaviors, e.g., 
fighting, clashes between people, etc. An inquiry was con- 
ducted to make sure subjects understood the requirements 
of the task. The results were as follows: 


1. The first hypothesis was rejected. Substantial agree- 
ment among judges was obtained and these results 
were highly reliable. Coefficients of concordance 
varied from .40-.46 (p=.001) while the Spearman- 
Brown reliabilities for these data varied from .90 
to .95. 


2. The groups did not differ from each tek in their 
ranking of the TAT cards. Rho varied from .91 to 
.97. Thus neither medication status nor degree of 
disturbance affected judgments of hostility in the 
TAT cards. 


3. The hostility-ambiguity values of the twénty TAT 
cards ranked were as follows (N=50): 


a. Most clearly hostile cards (ranked 1-6)-- 
13MF, 18BM, 18GF, 4, 3BM, 15 


b. Ambiguous hostile cards (ranked 7-14)-- 
6BM, 8BM, 12M, 20, 7BM, 11, 5, 14 


c. Non-hostile cards (ranked 15-20)--17BM, 1, 
19, 2, 10, 9BM 


The last three hypotheses were tested by selecting four 
of the most clearly hostile cards (13MF, 18GF, 4, 15), 
three of the ambiguous hostile cards (12M, 20, 7BM), and 
three of the relatively non-hostile cards (1, 2, 10) and 
administering these in standard fashion to 56 hospitalized 
neuropsychiatric patients. On the basis of information 
obtained from their clinical folders the patients were tri- 
chotomized into overtly hostile, (N=22), covertly hostile 
(N=14), and non-hostile (N=20) groups. Stories were scored 
“blind” and independently by two judges and the experi- 
menter. Reliability of scoring and fantasy was ascertained. 
The results were as follows: 











1. The second null hypothesis tested was rejected. The 
hostility-ambiguity values were highly correlated 
with the ranks assigned the cards for total number 
of hostile stories they elicited over the 56 patients 
(rho=.96, p=.01). Thus the greater the clarity of 
hostility portrayed, the greater the tendency of cards 
to evoke hostile stories. 


2. The third null hypothesis was partially rejected. 
Covertly hostile subjects gave significantly more 





hostile stories than did non-hostile subjects (p=.01). 
Other comparisons did not yield significant results. 
It was noted that number of hostile themes alone 
may not be as meaningful as the particular cards 

to which they were elicited. 


3. The fourth null hypothesis was rejected. Overtly 
hostile subjects gave a significantly greater (p=.01) 
number of hostile stories than did non-hostile sub- 
jects to groups of combined cards that were ambigu- 
ously hostile and relatively non-hostile. The same 
was true of covertly hostile subjects although not 
significantly so. The three groups did not differ in 
the number of hostile stories given to the group of 
four clearly hostile cards. Patients inappropriate 
in their behavioral outlets for hostility (assaultive- 
ness) are likewise inappropriate in their fantasy 
responses, i.e., respond with hostility to a greater 
degree than is demanded by the card. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


PSYCHOTHERAPISTS’ SELF-PERCEPTIONS 
AND PATIENTS’ PERCEPTIONS OF 
THEIR PSYCHOTHERAPISTS 


(L. C. Card No. Mic 60-6411) 


Donald Marvin Sundland, Ph.D. 
The Ohio State University, 1960 


The primary purpose of this investigation was to de- 
velop a measure of psychotherapists’ methods and attitudes 
that could be of use in psychotherapeutic research. A sec- 
ondary purpose was the investigation of patients’ accuracy 
of perception of their therapists and its relation to their 
degree of improvement. 

A questionnaire, composed of 136 items representing 13 
hypothesized dimensions, was sent toa sample of American 
psychologists who were selected fromthe American Psycho- 
logical Association Directory (1959 edition). To those 
who answered the first questionnaire, a second one was 
sent which inquired about their experience, about the au- 
thors who had been most influential in shaping their psy- 
chotherapeutic technique, and about the theoretical school 
to which they saw themselves most closely related. The 
results are based on 139 Ss who answered both question- 
naires. A factor analysis was performed following the 
procedures recommended by Wherry, and Wherry and 
Winer. Of the thirteen hypothesized dimensions, ten were 
confirmed, two were divided into five new dimensions, and 
one had a communality near unity, indicating that a combi- 
nation of the other dimensions would account for its vari- 
ability. Based on the sixteen revised dimensions, six 
specific factors and a general factor were found. The 
content of the general factor suggests that it measures 
the “irrationality” of the therapist’s methods and attitudes. 
The distribution of answers on a number of dimensions 
was truncated, particularly those with high leadings on the 
general factor. This result indicates that in the sample of 
psychotherapists used in this study there is a predominance 
of the “rational” point of view. This viewpoint is seen as 
stemming from the psychoanalytic tradition. 

An investigation of the theoretical school 
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groups — Freudian, Rogerian, and Sullivanian — shows many 
differences between the groups. In general, the Freudians 
are the most “rational,” and the Rogerians are the least 
“rational.” The Sullivanians are like the Freudians in their 
conceptual approach to the therapeutic situation, and like 
the Rogerians in having a personal attitude toward the 
patient. Psychotherapeutic experience was found to be 
essentially unrelated to the dimensions investigated in this 
study, and there was essentially no interaction between 
experience levels and theoretical schools. 

Based on the item intercorrelations, a revised therapist 
orientation questionnaire was composed, as well as a par- 
allel patient questionnaire in which the patients were asked 
to describe their therapist’s behavior and beliefs. Patients 
were also asked to rate their confidence in their answers. 
Therapists rated the degree of improvement of each of 
their patients by means of a linear scale. Various dis- 
crepancy measures were calculated that were based on 
the answers to the therapist and patient questionnaires. 
None of these measures were related to the rated degree 
of improvement of the patient. The least confident patients 
had the most accurate perceptions of their therapists. 

This result was shown to be due to a statistical artifact, 
namely, that when the patient was unsure he chose the 
middle answer, which limited the magnitude of his dis- 
crepancy from the therapist. When the patient group was 
split into a “confident” group and a “non-confident” group, 
the discrepancy measures were again not related to degree 
of improvement. Nor did the removal of the items about 
whose answers the patient was unsure increase the relation 
between the discrepancy measure and the degree of im- 
provement. 

A subsidiary finding was that the perceived “congru- 
ence” of the therapist was significantly correlated with the 
patient’s rated degree of improvement. It was suggested 
that this finding might be due to a double “halo” effect, 
in which the patient saw the therapist as competent, and 
the therapist saw the patient as improved. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


AN EXPERIMENTAL STUDY OF THE 
EFFECTS OF CHLORPROMAZINE ON 
ASSOCIATION LEARNING IN 
SCHIZOPHRENIC PATIENTS 


(L. C. Card No. Mic 60-5623) 


Norris D. Vestre, Ph.D. 
University of Minnesota, 1959 


This investigation studied the effects of one of the tran- 
quilizing drugs (chlorpromazine) on learning and retention 
in schizophrenic patients. The sample was made up of 40 
schizophrenics most of whom had been hospitalized less 
than six months, were less than 45 years of age, and were 
not below the average range of intelligence. 

The experimental procedures involved the administra- 
tion of a free association test, a specially designed learn- 
ing task, and a test for retention of learning. The free 
association test, which included 36 stimulus words, was 
given to all subjects after one week of placebos. The 
learning task was a multiple choice form of the association 
technique. The stimulus words were the same 36 which 








were used in the free association situation and one of the 
three response choices for each stimulus word was the 
subjects free association to that particular word. The 
learning task was presented on 4" x 6" index cards. 
Learning trials were run after one week on Thorazine for 
one-half of the subjects, the TT and TP groups, and after 
one week on placebos for the other half, the PP and PT 
groups. During the learning trials the experimenter said 
“right” following responses which the subject was to ac- 
quire; he said “wrong” following responses which the sub- 
ject was not to learn. Retention tests were run two weeks 
after the learning trials for all subjects. One-half of the 
subjects, the PT and TT groups, had been on Thorazine 
during this period; the other half, the TP and PP groups, 
on placebos. 

Most of the subjects were brought up to a drug level of 
400 mg. daily; the remainder had 200 mg. Chlorpromazine, 
in these dosages, was found to have no significant effect on 
attempts to alter preferred responses to stimulus words of 
schizophrenic patients. On all of the various response 
measures used (number of trials required, errors made, 
perseverative errors made) the between-group differences 
were within chance expectancies. The slight differences 
did favor the placebo learning groups. 

Certain hypotheses were aimed at testing, in the area 
of verbal learning, the theoretical propositions of Heistad 
relating to the effects of changes in the internal environ- 
ment on response strength. The data did not support these 
hypotheses; i.e., groups tested for retention under the 
same drug condition present at learning were not superior 
in performance to groups tested for retention under a dif- 
ferent drug than the one which was present at learning. 

The administration of chlorpromazine during the period 
from the learning trials to the test for retention did not 
interfere with recall of the previously learned material. 
Retention was impaired, however, if the original learning 
was accomplished under Thorazine conditions. The two 
groups having learning trials under placebos recalled sig- 
nificantly more items at the time of the retention test than 
the two groups having learning trials under Thorazine. 

Several measures of improvement were obtained in 
order to arrive at some estimate of the relationship be- 
tween these measures and ability on the association learn- 
ing task. The severity of the disorder, as assessed by total 
MMPI T score, did not seem to have any significant re- 
lationship with learning ability. There was a slight 
tendency for subjects performing more efficiently on the 
learning trials to manifest a greater degree of subsequent 
improvement than subjects performing less efficiently. 

This investigation has not shown that original learning 
is impaired by chlorpromazine. It has shown that retentior. 
is impaired if the original learning is accomplished under 
chlorpromazine. 

Microfilm $2.75; Xerox $7.20. 154 pages. 
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PSYCHOLOGY, EXPERIMENTAL 


LEARNING PARAMETERS 
AND HUMAN ABILITIES 


(L. C. Card No. Mic 60-4958) 


Roger B. Allison, Jr., Ph.D. 
Princeton University, 1960 


The purpose of this study was to explore the interre- 
lationships among learning parameters and also the inter- 
relationships between learning parameters and measures 
of human abilities. Thirteen learning situations were de- 
vised to evaluate possible psychological organizations 
within a domain of human learning. The subject’s per- 
formance on each learning task was expressed by a rate 
parameter which described the average rate of learning, 

a curvature parameter which indicated whether the learn- 
ing was faster during the first or second half of the situa- 
tion, and an initial ability parameter. Thirty-nine refer- 
ence measures of aptitude and achievement were used to 
assess potential relationships between human abilities and 
learning. The study was conducted at a U. S. Naval Train- 
ing Center and included 315 enlisted men. 

Two factor analytic techniques were employed to organ- 
ize the interrelationships of the variables into more mean- 
ingful dimensions based upon common factor variances. 
The first technique was a conventional multiple-factor 
analysis of the intercorrelation matrix for the 28 learning 
parameters. The final rotated factor matrix of learning 
parameters produced seven learning parameter factors 
which were interpreted, and five factors which were dis- 
carded because of specificity or idiosyncratic factor load- 
ings. Three rote learning factors were found. Two of the 
rote learning factors were defined in terms of the rate 
parameters and the curvature parameters and were in- 
dependent of the content or sensory modality involved. The 
third rote learning factor was obtained from the rate pa- 
rameters for situations involving the learning of simple 
spatial material. The remaining four factors included 
Verbal Conceptual Learning, Spatial Conceptual Learning, 
Mechanical-Motor Learning, and “Early versus Late” 
Learning. 

The second factor analytic technique was Tucker’s 
inter-battery method which determined the number of fac- 
tors in common between the learning parameters and the 
reference measures. This method yielded seven factors 
by which inter-battery learning parameter factors could 
be expressed as functions of the inter-battery reference 
factors, or vice versa. Four of the seven inter-battery 
factors were relatively clearly defined and were as follows: 

1. Conceptual Process Factor. An inter-battery factor 
in which the process of thinking or conceptualization was 
dominant. 

2. Rote Process Factor. An inter-battery factor in 
which a rote memory process was required. 

3. Mechanical Factor. An inter-battery factor pri- 
marily found in activities which utilized mechanical prin- 
ciples. This factor also had a subtle dependency upon 
conceptual processes. 

4. Psychomotor Coordination Factor. An inter-battery 














factor for tasks which involved precision and speed of arm, 
wrist, and finger movements. 

From the specific findings, two general conclusions were 
drawn from the project. First, the factorial organization 





of the learning parameters was multidimensional. There- 
fore learning, within the limits of this investigation, was 
not a unitary trait or ability but contained several factors 
which were dependent upon the psychological process in- 
volved in the learning task and the content of the material 
to be learned. And second, measures of learning and meas- 
ures of aptitude and acnievement, which have generally 
been treated experimentally as separate entities, have 
factors in common with each other. These factors were 
dependent upon the similarity of the psychological proc- 
esses and the contents of the materials involved in the 
various learning tasks or reference variables. Thus, the 
ability to apply knowledge and the acquisition of knowledge 
have highly similar or identical properties. 

Microfilm $2.75; Xerox $7.80. 169 pages. 


AN EXPERIMENTAL INVESTIGATION OF THE 
RELATIONSHIP OF HAND-EYE DOMINANCE 
AND REVERSALS IN READING 
AMONG SECOND GRADE CHILDREN 


(L. C. Card No. Mic 60-4628) 


Harry Sterling Beck, Ed.D. 
University of Virginia, 1960 


The primary purpose of this study was to determine: 
(1) whether second grade children, with reversal tendencies 
in reading, would differ significantly in the number of re- 
versals made when symbols were presented monocularly 
as compared with binocular presentation; and (2) whether 
the number of reversals made with the dominant eye would 
differ significantly from the number made with the non- 
dominant eye. 

In addition, other aspects of the reversal problem were 
investigated such as the relationship of intelligence, read- 
ing ability, visual perceptual speed, space relations ability, 
and laterality to the number of reversals made. 

The subjects consisted of 44 white, second grade boys 
and girls of average intelligence and reading ability. 

The subjects were divided into two equal groups and 
equated on the number of reversals made. One group was 
presented symbols binocularly, and the other monocularly. 
The monocular group had half of the symbols presented to 
one eye and half to the other eye. The binocular group had 
both forms of the reversal test presented to both eyes. 

A stereoscope was used for monocular presentation so that 
the subject would gain the impression that he was seeing 
with both eyes. Tests of lateral dominance, vision, intelli- 
gence, reading achievement, space relations, and visual 
perception were administered. 

The findings indicated that there were no significant 
differences in the number of reversals made binocularly 
and monocularly. Neither were there any significant dif- 
ferences between the dominant and non-dominant eyes. 
Those with mixed laterality did not differ significantly 
from those with established hand-eye patterns in the num- 
ber of reversals made; and the subject’s knowledge of left 
and right, or lack thereof, did not seem to be a determining 
factor in the production of reversals. Significant negative 
correlations were obtained between intelligence and re- 
versals (.60), reading achievement and reversals (.42), and 
perceptual speed and reversals (.33). It was also found 
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that subjects with reversal tendencies were significantly 

more often below the median in intelligence and reading 

ability than subjects without reversal tendencies. 
Microfilm $2.75; Xerox $5.00. 100 pages. 


SOME RELATIONS BETWEEN STIMULUS 
DISCRIMINATION AND RESPONSE 
DIFFERENTIATION 


(L. C. Card No. Mic 60-4964) 


Arthur Harvey Block, Ph.D. 
Princeton University, 1960 


The present experiment was undertaken in order to 
examine the effects of the operation of selective reinforce- 
ment upon stimulus discrimination and response differenti- 
ation. The independent variable was the amount of dispar- 
ity between the positive and negative stimuli (Method of 
Contrasts) during a series of brightness discriminations. 
The dependent variables consisted of the measurement of 
response rate and response force of the bar-pressing 
response. 

The problems examined were: (a) Can magnitude meas- 
ures of response be utilized to describe a stimulus dis- 
crimination involving instrumental behavior? (b) Are the 
higher force levels reported to occur during periods of 
non-reinforcement, a transient or stable phenomenon; and 
if the latter, how may they be interpreted? (c) Do sensory 
discrimination and response differentiation represent dif- 
ferent psychological processes, or do they represent dis- 
crimination to different classes of stimuli? 

The data revealed that: (a) Rate in SD reached the 
same level for each group. (b) Rate in sh approached 
rate in SD as a function of the similarity between S4 and 
SD. (c) Force in SD was the same for each group. (d) Force 
in SA was higher than that of SP, but the increase was the 
same for all groups. 

It was concluded that: (a) Magnitude measures of operant 
discrimination do not show any functional relation with 
respect to disparity between positive and negative stimuli. 
It was further noted that there is reason to question whether 
such a functional relation is actually characteristic of 
classical conditioning, as is generally assumed. (b) Higher 
force levels during periods of non-reinforcement are a 
stable phenomenon, and can be accounted for on the 
basis of either “incidental directional reinforcement” or 
“frustration-energization.” (c) Sufficient evidence has 
been accumulated to cast serious doubt upon the necessity 
for distinguishing between sensory discrimination and 
response differentiation. It is suggested that the latter is 
a special case of the former, and appears to involve the 
discrimination of response-induced stimulus feedback. 

Microfilm $2.75; Xerox $3.60. 63 pages. 








RUNNING SPEED AND ELIMINATION 
OF COMPETING RESPONSE TRIALS IN 
RATS AS A FUNCTION OF DRIVE LEVEL 


(L. C. Card No. Mic 60-4972) 


George A. Cicala, Ph.D. 
Princeton University, 1960 


Two experiments were designed in an effort to test the 
implications of Estes’ (1958) statistical theory relating 
drive to the acquisition and performance of an instrumental 
running response. The technique established by Cotton 
(1953) for dealing with the effects of extraneous cues by 
the elimination of competing response trials was utilized 
in both experiments. 

Experiment I measured running speeds during acquisi- 
tion at four levels of food deprivation. The data showed 
that when all trials were included in the analysis, acquisi- 
tion followed the general course outlined by Estes. Con- 
trary to the prediction of Estes, however, there was no 
greater tendency for the acquisition curves to converge 
toward a common asymptote on non-competing response 
trials than when all of the trials were considered. 

In Experiment II, Estes’ prediction that extraneous 
stimuli are responsible for differences in asymptotic run- 
ning speed as a function of drive was investigated. Cotton’s 
data, which Estes cites as confirming his prediction, were 
obtained utilizing a technique of drive alternation. It is 
reasoned that this procedure may have confounded the 
effects of drive stimulus generalization. The present study 
repeated Cotton’s procedure of drive alternation and pro- 
vided separately for the elimination of the effects of gen- 
eralization of drive stimuli in additional groups. The drive 
alternation procedure produced results similar to those of 
Cotton, but when the effects of drive stimulus generaliza- 
tion were controlled, differences in asymptotic running 
speed were obtained. This finding was interpreted as 
contrary to Estes’ prediction and as supporting the view 
that asymptotic performance varies as a function of drive. 

Microfilm $2.75; Xerox $3.00. 46 pages. 


PRE-LEARNING VISUAL FAMILIARITY, 
ADDED ASSOCIATIONS, SERIAL POSITION, 
AND SERIAL VERBAL LEARNING. 


(L. C. Card No. Mic 60-5904) 


Victor Joseph Cieutat, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Donald J. Lewis 


The present set of three experiments is composed of 
three related investigations of the roles of familiarity and 
added associations on rate of serial verbal learning. Re- 
sults of Experiment I suggested that rate of learning is a 
positive function of prior visual familiarity with the terms 
and that artificially added associations may be facilitative. 
Experiment II tested implications of the above results by 
separately manipulating the above two variables in a fac- 
torial design. Findings implied that both factors signifi- 
cantly are related to rate of learning but interact complexly 
with serial position of the items being learned. To further 
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clarify the role of visual familiarity, Experiment II con- (c) dynamic effects emphasizing positions 3 and 2 (upper 
stituted an attempt to vary it at five levels, resulting in right), especially in the upper right quadrant; (d) a relative 
further evidence of a positive relationship between this neglect of localization in positions 1 and 4 (upper left and 
factor and rate of learning. In all three experiments the lower right), especially the latter. — = 

factors of serial position of item, stage of acquisition, and The results fit these predictions for the “right eyed” 

all interactions are evaluated in complete factorial designs. groups. The “left eyed” groups showed the same outspoken 


Microfilm $2.75; Xerox $3.00. 35 pages. preference, 3 localizations in the lower left quadrant, but 
deviated in the upper right quadrant by preferring 2 over 

3 localizations. It is consistent with the hypotheses that no 
consistent patterns of localization occurred in the upper 
left and lower right quadrants. Nevertheless a difference 


PATTERNS OF RELATIVE LOCALIZATION OF between “right” and “left” groups is indicated. The “right” 
AN ODD ELEMENT WITHIN A VISUAL groups showed a preference for left side localizations and 
GROUPING AS A FUNCTION OF the “left” groups showed a preference for right side local- 
LATERALITY CHARACTERISTICS AND izations in these quadrants. 
TENDENCIES TO EYE MOVEMENT The same Ss participated in an experiment designed as 
(L. C. Card No. Mic 60-6025) an extension of that of Heron, in which they identified let- 
ters in groups of four presented at various locations in 
Herbert Floyd Crovitz, Ph.D. the visual field. While there was no outspoken difference 
Duke University, 1960 between laterality groups in patterns of identification, it 
was found that position 1 letters were favored in all quad- 
Supervisor: Karl E. Zener rants but the lower right, supporting Heron’s reading habit 
hypothesis but suggesting visual quadrant differences may 
The research reported in this thesis stemmed from an exist. 
interest in the effects of individual laterality character- A small exploratory study of actual eye movements in 
istics and of cultural influences on perception. A brief the localization situation was also made. It indicated some 
outline of investigations relevant to this interest is given. differentiation of eye movements depending on quadrantic 
These include studies on the effects of hand and eye domi- location of stimulus groups. 
nance on perception, studies of looking behavior, reports It was concluded from these studies using the same Ss 
of the effects of unilateral brain damage, and experimental that patterns of relative localization are consistent with 
investigations of the effect of reading habits on perception Gaffron’s conception of the “perception curve” upon which 
of alphabetical material. laterality effects are superimposed, while patterns of iden- 
In the present investigation a simple experimental tification appear to be independent of laterality factors. 
situation was designed, giving quadrantic presentation of They are not solely dependent on reading habits, but appear 
stimulus material under tachistoscopic conditions. The to depend on location of letter groups in the exposure field. 
task for S was to locate an odd element in a group of four Microfilm $2.75; Xerox $4.20. 78 pages. 


elements arranged in the form of a square. A pilot study 
indicated that Ss tend to localize the odd element on the 
side of the grouping opposite their dominant hand. This 
study was replicated in the main experiments with Ss at 





the extremes of the handedness-eyedness distribution. THE EFFECTS OF X-RADIATION 
It indicated that handedness was not the decisive variable, UPON THE DEVELOPMENT 
and Ss were regrouped in accordance with acuity differ- OF BEHAVIOR IN THE RAT 
ences between the eyes, or sighting dominance when con- ’ 

sistent acuity differences did not exist. It was found that (L. C. Card No. Mic 60-5496) 

Ss tend to localize the odd element on the side of the Walter Robert Duryea, Ph.D. 
stimulus group opposite the more acute (or sighting The Florida State University, 1960 
dominant) eye. 

In order to investigate the possibility that localization The effects of early age X-radiation upon later behavior 
tendencies are influenced by monocular factors in viewing, have been shown to be both a function of age at irradiation 
the stimulus material was exposed monocularly for some and radiation dose. Generally, the older the irradiated 
of the Ss who had participated in the binocular experiment. animal, the larger the dose must be to produce learning 
It was found that Ss are consistent in their lateral locali- inferior to control animals. However, beyond 18 days post 
zation tendencies irrespective of viewing condition. partum, no learning decrements have been observed in 

Patterns of relative localization were studied in the irradiated rats. This study was an attempt to extend these 
light of suggestions derived from the work of Gaffron on findings by: a) extending the upper limit of the age at test- 
the role of survey behavior in picture viewing. The spe- ing (rats beyond 85 days have not been studied); b) testing 
cific hypotheses would predict, if applicable in the situa- animals at more than one single age; c) employing tasks 
tion studied: (a) distinct patterns of localization in the differing in complexity; and d) extending the range of be- 
lower left and upper right visual quadrants as opposed to havior affected by X-rays by studying responses new to 
no predicted differences in localization in respect to posi- this area. 
tions in the upper left and lower right quadrant; (b) position Ninety albino rats were X-irradiated at 14 days post 
preferences emphasizing position 3 (lower left), especially partum at 300, 150 and Or. (sham irradiated control group). 
in the lower left quadrant, as a strating point of survey of Using a split-litter method, 10 animals from each dose 
the whole field as well as survey within the stimulus group; group, five males and five females, were randomly selected 
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for testing at 70, 140 and 210 days post partum. This pro- 
duced nine sub groups of 10 subjects each. The response 
measures were obtained in the Foringer Skinner Box. The 
first response was the “operant level” and was the average 
number of nonreinforced bar presses during two 50 min. 
sessions. The second response was the acquisition of the 
bar press to acriterion. The third response was a light- 
on-light-off discrimination with no reinforcement available 
during light-off intervals. 

It was expected learning would be adversely affected 
as a function of three variables: a) dose, b) testing age, 
and c) response complexity. The hypotheses stated that 
inferior learning would be exhibited by rats receiving the 
higher dose, tested at the oldest age, and on the more 
complex response. 

The results, although casting light upon this research 
area, did not support the hypotheses. It was found that for 
rats irradiated at 14 days post partum: 

1. There are no significant differences in “operant 
level” between doses nor between ages. 

2. There are no significant differences for bar press 
acquisition between doses nor between ages. 

3. There are significant differences for number of 








reinforcements obtained on day one of bar press acquisition 


between the 70-140 and 70-210 day groups at 300 and 150 
r. but not between doses. 

4. There are no significant differences for day six of 
discrimination between doses nor between ages. 

5. There are significant differences for a mean dis- 
crimination error score (over the six discrimination ses- 
sions) between the 70-140 and the 70-210 day groups at 
300 r. only but not between doses. 

These results do not support studies reporting differ- 
ences between irradiation dose groups on the Lashley III 
maze. This suggests a differential affect by irradiation 
upon different behavioral measures. The present study 
supports this. The 70 day 300 r. animals were superior 
to the other groups on one response and inferior on the 
other. 

The changes in performance with age impose restric- 
tions upon investigators speculating that differences ob- 
tained between doses exist at all ages. Where decreased 
learning efficiency was observed, it was not found at all 
ages. Also, there were no changes in behavior after 140 
days suggesting that radiation affects may have long stable 
periods which may be associated with age. 

The results of this study indicate that early age sub- 
lethal doses of X-radiation have no simple effects upon 
later age learning but contribute qualitatively and quanti- 
tatively different effects as a function of age at irradiation, 
response measure and testing age. 

Microfilm $2.75; Xerox $4.20. 80 pages. 


PERSISTENCE IN RELATION TO 
ACHIEVEMENT MOTIVATION, ANXIETY 
ABOUT FAILURE, AND TASK DIFFICULTY. 


(L. C. Card No. Mic 60-6867) 


Norman Thomas Feather, Ph.D. 
University of Michigan, 1960 


This investigation examines the influence of motivation 
to achieve success, anxiety about failure, and apparent 












difficulty of a task on persistence. A subject performs a 
task presented to him as part of an important test, under- 
goes repeated failure at it (because it is in fact insoluble), 
but may turn to an alternative achievement task whenever 
he desires. Persistence is measured by total trials or 
total time the subject works at the task before turning to 
the alternative. 

Hypotheses are derived from Atkinson’s theory of 
achievement motivation which accounts for initial strength 
of motivation and changes in motivation which are as- 
sumed to result from decreasing expectation of success as 
the subject experiences successive failures at the task. 

The following hypotheses are tested: 

1. When motive to achieve success (M,) is stronger 
in an individual than motive to avoid failure (M,+,), he 
should be more persistent at a task when his initial sub- 
jective probability of success (P,) is high (easy task, 
P, > .50) than when his initial P, is low (difficult task, 
P,< .50); 

2. When M,;>M, the individual should be more per- 
sistent when his initial P, is low than when his initial P. 
is high; 

3. When initial P, is high, an individual in whom 
M,>M,,; should be more persistent than one in whom 
M,;>M,; 

4. When initial P, is low, an individual in whom 
M,;>M, should be more persistent than one in whom 
M,> Mai. 

Thematic apperceptive stories under neutral conditions 
and Mandler Sarason Test Anxiety Questionnaire provided 
measures of strength of n Achievement (M,) and Test 
Anxiety (Mas) for eighty-nine male college students. In 
subjects classified High n Achievement-Low Test Anxiety 
(in terms of median scores) it was assumed M,> M, 5; in 
subjects classified Low n Achievement-High Test Anxiety 
it was assumed M,,>M,. Later, four complex perceptual 
reasoning tasks were administered to thirty-four of these 
preselected subjects in individual test sessions. The first 
and third tasks were insoluble, and initial P, for each of 
the four tasks was induced by reporting fictitious norms 
which indicated percentage of students likely to succeed 
at the task. For half the subjects, the successive norms 
were 70 per cent, 50 per cent, 5 per cent, 50 per cent; for 
the other half the norms were 5 per cent, 50 per cent, 70 
per cent, 50 per cent. Measures of persistence were ob- 
tained on the first and third insoluble tasks. 

Results for the first task clearly support Hypotheses 
1, 2, 3, and 4. None of the expected differences occur on 
the third task, but changes in persistence from the first 
to the third task, using each subject as his own control, 
tend to be consistent with the hypotheses. However, the 
necessity for unanticipated interruption of a sizeable num- 
ber of extremely persistent subjects on the first and third 
tasks, and the possibility of uncontrolled sequence effects, 
make interpretation of results for the third task equivocal. 
Post-experiment questionnaire information concerning 
assumptions involved in procedures and hypotheses gen- 
erally supports the theoretical explanation. 

As a guide to future research a theoretical scheme is 
presented in which different classes of persistence situa- 
tion are identified in terms of whether or not, (a) per- 
formance at the alternative task involves motives that are 
similar or different from those influencing performance at 
the activity at which the individual is presently engaged, 
(b) incentive values are related to expectancies, (c) the 
incentive is objectively present. 
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The present investigation indicates the importance of 
specifying the components of total motivation to perform 
a task in relation to the components of total motivation 
to perform the alternative when attempting to predict de- 
gree of persistence. The factual evidence clearly provides 
a demonstration that persistence can be conceptualized as 
an interaction of personality dispositions and situational 
influences. Microfilm $4.15; Xerox $14.65. 324 pages. 


A RE-EXAMINATION OF CONDITIONING 
TO ELEMENTS OF A COMPLEX AS 
A FUNCTION OF DIFFERENTIAL ONSET TIMES 


(L. C. Card No. Mic 60-6364) 


Harold John Fletcher, Ph.D. 
The Ohio State University, 1960 


This experiment investigated conditioned response 
strength to both elements of a stimulus complex as a func- 
tion of the interval between the elements. For each experi- 
mental group the duration of the UCS was 100 milliseconds; 
that of the shorter CS was 600 milliseconds, overlapping 
and terminating with the UCS. The duration of the longer 
CS varied from 600 to 1300 milliseconds and overlapped 
and terminated with both the short CS and the UCS. 

Two major experimental innovations were used in this 
experiment. First, Ss were matched with respect to skin 
resistance before training. Secondly, a constant current 
shock was employed. 

Ten acquisition trials were followed by five extinction 
trials during which the GSR to only one of the elements 
was recorded. 

With respect to CR strength to the long CS, the data 
supported Wickens’ sensory conditioning hypothesis. Apre- 
dicted cubic function fit these data and showed that as the 
long CS-short CS interval increased, there was first a 
momentary decline in CR strength, then a rise to a maxi- 
mum at a 489 millisecond interval between the stimuli, and 
then a sharp decline as this interstimulus interval in- 
creased to 700 milliseconds. CR strength to the short CS 
was found to be inconsistent. 

As an alternative to the sensory conditioning hypothe- 
sis, a sequential conditioning hypothesis was suggested as 
an explanation of conditioning in any multiple stimulus 
situation. Microfilm $2.75; Xerox $3.00. 38 pages. 


THE PROGRESSION- REGRESSION 
HYPOTHESES IN PERCEPTUAL-MOTOR 
SKILL LEARNING 


(L. C. Card No. Mic 60-6423) 


Alfred Herman Fuchs, Ph.D. 
The Ohio State University, 1960 


Two hypotheses regarding the development of perceptual- 
motor skill were tested. The first of these, the progres- 
sion hypothesis, predicts that learning a perceptual-motor 
skill entails weighting more subtle aspects (velocity and 
acceleration characteristics) of the displayed error signal 





more heavily; the second, the regression hypothesis; 
predicts that under conditions of stress the relative 
weighting will “regress” to a heavier emphasis on more 
apparent stimulus characteristics (error amplitude) but 
that recovery from stress will evidence the properties 
predicted by the progression hypothesis. The technique 
employed to test these hypotheses was a system in which 
a human analog, consisting of analog computers and 
servo-mechanisms, was utilized to attempt to match the 
performance of a human operator; the gain adjustments 
for the position, velocity, and acceleration characteristics 
(corresponding to the weights assigned by the human in 
the system) were provided automatically by a servo- 
mechanism. These gain settings were treated as approxi- 
mations of the weights assigned by the human operator. 
The results confirmed the hypotheses; the technique 
proved to be efficient and rapid, and it was concluded that 
the beginning of a theory of perceptual-motor skill learn- 
ing may be found in these results. 
Microfilm $2.75; Xerox $3.00. 41 pages. 


THE EFFECT OF SECONDARY 
REINFORCEMENT ON THE OPERANT 
BEHAVIOR OF MENTAL DEFECTIVES 


(L. C. Card No. Mic 60-5862) 


Frederic Lawton Girardeau, Ph.D. 
George Peabody College for Teachers, 1960 


Major Professor: Gordon N. Cantor 


The present experiment was designed to demonstrate 
secondary reinforcement and to study the effects of inter- 
mittent and continuous presentation of both primary and 
secondary reinforcing stimuli on the establishment of 
secondary reinforcement. Operant levels were obtained 
on four groups of male mental defectives (IQ range = 12-48) 
and then different secondary reinforcement training treat- 
ments were administered. A buzzer sound, serving as the 
neutral stimulus (SN), was presented 30 times for seven 
consecutive days. Candy, the primary reinforcement 
(SR), immediately followed the SN for the experimental 
groups either on a continuous schedule or on an inter- 
mittent schedule of 50 per cent. The control groups re- 
ceived the same treatment, except that the SXs were given 
to S in his dormitory approximately five hours after the 
administration of SNs. On the day following training, all 
Ss were subjected to an operant conditioning test in which 
the previously neutral stimulus served as the only rein- 
forcement. Half of the Ss in each group received the 
buzzer sound (now S*) following every bar-pull (continuous 
S*) and the other half received S‘s on a variable interval 
10 sec. schedule. All Ss remained in the operant condi- 
tioning situation for 10 min. oneach of six consecutive days. 

Two measures of operant behavior were recorded, the 
frequency of bar-pulls (frequency pull) and the total time 
the bar was held out (bar-out). The difference between 
S’s operant level and operant test behavior was used as 
the criterion score. Separate statistical analyses were 
run on the frequency of pull and bar-out data. 

No evidence for the establishment of secondary rein- 
forcement was obtained. No significant relationships were 
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found between operant level rate and any of the following 
variables: MA, CA, IQ, diagnostic category, and presence 
or absence of medication. The results were discussed in 
terms of the population used, the particular experimental 
procedures employed, and the possible inadequacy of 
secondary reinforcement theory in its present form. 
A suggestion was made regarding the use of a levelling 
procedure for studies in which there exists a great deal of 
intersubject variability in the criterion scores. 

Microfilm $2.75; Xerox $4.20. 79 pages. 


THE APPLICABILITY OF NEOBEHAVIORISTIC 
DRIVE THEORY TO PROBLEM 
SOLVING AND PERCEPTUAL BEHAVIOR 


(L. C. Card No. Mic 60-5279) 


Sam Glucksberg, Ph.D. 
New York University, 1960 


Adviser: Professor Howard H. Kendler 


A problem solving task and a perceptual recognition 
task were represented inS - Rterms. Predictions de- 
rived from neobehavioristic drive theory were then tested 
in each situation. Each task was presented under one of 
two drive levels (high drive, money incentive; low drive, 
no stated incentive), and in one of two forms (dominant 
response correct or incorrect). 

The problem solving task used was a functional fixed- 
ness problem. When the dominant response is incorrect, 
high drive should impair performance. The reason for 
this prediction is that high drive retards extinction, and 
the incorrect response must be extinguished before the 
correct response can be made. On the other hand, high 
drive should facilitate performance when the dominant 
response is correct. 

The perceptual task used was a word-recognition task. 
Words were presented tachistoscopically, and visual dura- 
tion thresholds were determined by the ascending method 
of limits. When Ss were given easy words to identify 
(high frequency words on the Thorndike-Lorge word 
count), the dominant response was considered correct. 
Under these conditions, high drive was expected to facili- 
tate performance. When Ss were given difficult words to 
identify (low frequency words), the dominant response was 
considered incorrect. In this latter case, high drive was 
expected to impair performance. 

The major prediction of the theory, that there is an 
interaction between drive level and nature of the dominant 
response, was confirmed. High drive groups were inferior 
to low drive groups when the dominant response was in- 
correct. The predicted superiority of the high drive 
groups when the dominant response was correct was ob- 
tained in the perceptual task only. The nonsignificant find- 
ing in the problem solving task could be attributed to 
(1) the simplicity of the task limiting the effect of drive, 
and (2) inadequate control of the relevant response hier- 
archies; the dominant response was not correct as de- 
manded by the theory. 

No systematic relations were obtained between per- 
formance in the experimental situations and (1) intelligence 
test scores as measured by the Army General Classifica- 








tion Test, and (2) test anxiety scores, as measured by the 
Heineman forced-choice form of the Taylor Manifest Anx- 
iety Scale. 
The results were discussed in terms of the application 
of S - R theory to problem solving and perception. 
Microfilm $2.75; Xerox $3.80. 69 pages. 


A METHOD FOR MEASURING OLFACTORY 
SENSITIVITY IN THE RAT 


(L. C. Card No. Mic 60-4606) 


William Richard Goff, Ph.D. 
University of Virginia, 1960 


A method of stimulus generation and presentation has 
been developed which permits accurate quantification and 
control of odor concentrations low enough (one part per 
million or less) to determine absolute olfactory sensitivity 
in rats. 

A liquid odorant is allowed to come into equilibrium 
with its vapor pressure in a sealed flask under controlled 
conditions of temperature and pressure. The concentra- 
tion of the odor vapor thus produced can be calculated. 
Small amounts of vapor are then transferred via hypo- 
dermic syringe to a second sealed flask. Transfer and 
homogenization are accomplished without breaking the 
seal. These successive dilutions are continued until the 
desired concentration is reached. The odor vapor is with- 
drawn from the final flask and injected into a stream of 
deodorized air which flows continuously through a glass 
“wind tunnel” response chamber containing the rat. A bar 
pressing mechanism is mounted in the chamber. Water 
reinforcement is used. 

A discrimination is established in which the presence 
of odor produces a cessation of response and presentation 
of a non-odorous control stimulus produced no change in 
rate. Conditions during the control interval duplicate pre- 
cisely those of the odor interval except that odor is not 
present. While discrimination training is continued, the 
concentration of the stimulus is lowered by log steps, re- 
sponding being measured for several days at each concen- 
tration, ‘until an equal amount of responding during odor 
and non-odor indicates that the discrimination has failed. 

Odor and control interval responses are compared in 
the form of a “response ratio” (odor responses divided by 
non-odor responses). If the mean response ratio is plotted 
against decreasing concentration in log units, the result is 
a sensitivity function for the particular odor. 

The odors of three homologous hydrocarbons, n-Heptane, 
n-Hexane, and n-Pentane have been used. For these odors, 
the sensitivity functions were found to rise linearly with 
decreasing concentration. Individual and group compari- 
sons have been made. When the concentration at which the 
discrimination fails is used as the measure of absolute 
sensitivity, individual comparisons reveal significant differ- 
ences between animals to the same odor, and between odors 
in the same animal. In general, the animals were most 
sensitive to Pentane and least sensitive to Heptane. 

Microfilm $2.75; Xerox $5.00. 100 pages. 
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THE FOLLOWING RESPONSE OF WILD 
AND DOMESTIC DUCKLINGS 
OF THE SAME SPECIES 
(Anas platyrhynchos). 


(L. C. Card No. Mic 60-5989) 


Gilbert Gottlieb, Ph.D. 
Duke University, 1960 





Supervisor: Donald K. Adams 


It has been hypothesized that the following response 
and imprinting represent highly maladaptive traits in 
domestic (barnyard) animals, whereas they are clearly 
advantageous in wild animals. If this is true, then the 
occurrence of this behavior should be greatly reduced 
(if not entirely absent) in highly domesticated populations. 
Therefore, in comparing wild and highly domestic animals 
the following predictions were made: 

(1) the occurrence and strength of the following re- 
sponse should be lower in highly domestic animals; 

(2) the occurrence and strength of imprinting should 
be lower in highly domestic animals. , 

(3) Because of the anticipated reduction in following 
and imprinting, the critical period of domestic animals 
should be less sharply defined than that of their wild 
counterparts. 

These predictions were examined by comparing the 
performance of 65 wild Mallard, 65 semi-wild (domestic) 
Mallard, and 65 highly domesticated Peking ducklings 
under the same conditions. It was assumed that the fol- 
lowing response and imprinting of the Pekings would be 
reduced as contrasted to either Mallard group, due to the 
relatively long history of domestication which was involved. 
The ducklings were individually exposed to a silent moving 
decoy at varying ages from 3-27 hours after hatching 
(training). Between 27-30 hours, the ducklings were ex- 
posed to the same situation again--this time an unfamiliar 
object was present in addition to the familiar decoy (test- 
ing). If the duckling followed the familiar object it was 
regarded as imprinted, and if it followed the unfamiliar 
object it was regarded merely as a “follower.” As a meas- 
ure of the strength of following, the amount of time which 
the animals followed was recorded. 

The major results were: 

(1) the occurrence of following in the Peking group was 
substantial during both training and testing, and exceeded 
the occurrence of following in the Mallard groups on both 
these occasions. With one exception (during 3-12 hours 
after hatching), the strength of following in the groups did 
not differ in training or testing: 

(2) regarding the occurrence of imprinting, almost all 
the Pekings and Mallards which followed during testing 
showed a preference for the familiar object, and the groups 
did not differ in this choice. Also, the strength of im- 
printing was as vigorous in the Peking group as it was in 
the wild Mallard group. In addition, the strength of im- 
printing in the Peking group was greater than that in the 
domestic Mallard group. 

Thus, the evidence was contrary to the predictions of 
reduced following and imprinting tendencies in the Peking 
group. Therefore, the hypothesis that the following re- 
sponse and imprinting are maladaptive traits under do- 
mestic circumstances was infirmed. On the basis of the 
role that the following response and imprinting are supposed 








to play in propagation, there is reason to believe that 
breeders would have to favor the perseverance of these 
traits in maintaining old colonies and establishing new ones. 

The prediction regarding the less sharply defined 
critical period of highly domestic animals remained un- 
answered, as too few Mallards followed to allow a 
comparison. 

A finding of special interest was the determination of 
the critical period in terms of “embryonic age,” rather 
than post-hatch age. Namely, while the Pekings did not 
show a critical period in terms of post-hatch age, a criti- 
cal period was evident for the same ducklings when the 
data were recast in terms of elapsed time from onset of 
incubation to training (embryonic age). This finding sug- 
gested the advantage of this baseline over post-hatch age 
for a more exact determination of the critical period. 

Microfilm $2.75; Xerox $6.60. 138 pages. 


DEVELOPMENTAL PARAMETERS 
OF IMPRINTING 


(L. C. Card No. Mic 60-5962) 


Philip Howard Gray, Ph.D. 
University of Washington, 1960 


Chairman: Donald M. Baer 


The “critical period hypothesis” in the study of be- 
havior implies that certain behavioral processes occur at 
precise times in definite sequences. As a critical period 
phenomenon, imprinting is conceived as the establishment 
of a filial bond the lack of which presumably leads to be- 
havioral aberrations. However, only the developmental 
parameter of the following response had been studied to 
any extent with laboratory means, and no facts on aberra- 
tions have been produced by these studies. The chasm 
between fact and theory in imprinting is therefore quite 
wide. In a manner of speaking, the experiments reported 
in this thesis were designed to bridge, or help to bridge, 
this chasm by using a methodological approach to im- 
printing not dependent upon overt following. 

The general procedure involved two tests traditional 
in the study of behavior: the elicitation of species-specific 
acts with the successive introduction of novel stimulus 
complexes, and the elicitation of respondent discriminative 
acts with the simultaneous introduction of familiar and un- 
familiar objects. 

The audience behavior of young chicks, which is called 
following when the eliciting agent moves through space, 
was broadly interpreted as an approach response, and this 
response was studied by presenting isolate chicks with 
novel objects of different colors, including a sibling of the 
yellow phenotype. An 8 x 8 Latin square design was used, 
with a new group of subjects drawn for each of the first 
five days of life. It was found that reactions to color 
changed differentially as a function of maturation, and the 
relationships between the differential degrees of response 
suggested that many studies of imprinting, purportedly 
studies of learning, could be interpreted as maturational 
responses developing at different rates. 

Two 9 x 2 factorial experiments (four individuals per 
cell) were conducted on the “critical period” of imprinting, 
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using the Baer-Gray procedure of exposing chicks to ob- 
jects for 24 hour periods with glass partitions between 
subject and model. When the animals were tested, the 
following results were clear. No significant degree of 
learning occurred before the fourth day with the sample 
sizes used. The topography of the critical period changed 
under every condition of the model, and was different for 
black, for red, for circle, for triangle, for moving objects, 
and for motionless objects. All curves obtained displayed 
a minor and a major peak of effect. 

The results of the foregoing studies led to the hypothe- 
sis that two processes constitute the phenomenon of 
imprinting, of which the first is a process of sibling 
attachment, and the second a process of filial attachment. 
Laboratory studies of imprinting have evidently been 
factually concerned with the sibling attachment process 
while being ostensively concerned with the filial attach- 
ment process. 

The third study was a nonquantitative replication of 
the technique developed in 1872, and not used since, of 
hooding chicks while still in the shell, thus deferring pat- 
tern vision. 54 animals were hooded in various stages of 
embryonic development and these were unhooded through 
the first six days after hatching in an attempt to verify 
Spalding’s discovery of a developmental fear of man. The 
developmental fear was verified but it was found in order 
for it to be conspicuous the chick must have an “escape 
hatch” of light available. 

The fourth study represented concerted efforts to 
replicate an earlier experiment by the writer in which’ 
chicks exposed to motionless geometric objects displayed 
an aversion of the familiar objects when tested. Animals 
from the factorial experiments were subjected to longi- 
tudinal tests and the process evidenced itself as an initially 
positive imprint which turns negative and then recovers 
in a gradually dampening cycle. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


VISUAL INDUCTION OF EYE TORSION, 
AS MEASURED WITH AN AFTER-IMAGE 
TECHNIQUE, IN RELATION TO 
VISUAL PERCEPTION OF THE VERTICAL. 


(L. C. Card No. Mic 60-6028) 


George Greenberg, Ph.D. 
Duke University, 1960 


Supervisor: Karl E. Zener 


This study has re-examined the effect of the orientation 
of the visual field on the perceived orientation of the visual 
vertical, when the observer is in an upright position. The 
visual field was provided by a 38.5 inch luminous rod that 
was surrounded by a 40 inch square luminous frame 
viewed from a distance of 7 feet. The finding that the 
direction of orientation of the visual field induces a cor- 
responding change in the direction of the orientation of the 
perceived visual vertical is replicated on a sample of 44 
male and 44 female subjects. Instead of viewing this find- 
ing as a demonstration that perception of the vertical is 
dependent on the orientation of the visual field for a cue or 
frame of reference, the present study has proceeded from 








an analysis of the role of absolute retinal location in the 
perception of visual orientation. 

By using a linear flash tube apparatus for the rapid 
production of after-images, the present study demonstrates 
that the orientation of the visual field in the rod and frame 
situation also affects the perceived orientation of an after- 
image. This effect is interpreted as evidence for the oc- 
currence of visually induced eye torsion in the direction 
of the tilt of the visual field. A concomitant variation be- 
tween the distortion of the perception of the visual vertical 
and the amount and direction of eye torsion by the frame 
is demonstrated in several ways: 

1) The orientation of the visual field has a similar ef- 
fect on the direction of error in orienting a rod to the 
vertical as it has on torsional position of the eye, both the 
direction of error and the eye torsion are in the direction 
of the tilt of the visual field. 

2) In general, experimental changes that increase the 
average amount of visually induced eye torsion also in- 
crease the average constant error in orienting the rod to 
the vertical. 

3) The average amount of eye torsion in the presence 
of a 28 degree tilted frame is approximately the same as 
the average displacement of the visually perceived vertical 
in the presence of a 28 degree tilted frame. 

4) There is a significant positive correlation between 
individual differences in the non-veridical perception of 
the vertical under these conditions and individual differ- 
ences in the amount of eye torsion visually induced. 

In an attempt to explore the nature of the mediating 
processes that result in eye torsion and distorted visual 
orientation in the presence of a tilted visual field, several 
additional findings were obtained: 

1) There is a significant effect of observation time on 
the amount of tilt in the perceived vertical that the frame 
induces and a similar significant effect of observation 
time on the amount of eye torsion the frame induces. 
Increased observation time increases the size of both 
variables. 

2) There is a significant effect of volitionally (instruc- 
tionally) controlled eye movements during the observation 
period that acts in the same direction both on the amount 
of visually induced tilt of the perceived vertical and the 
amount of visually induced eye torsion. 

3) There is a significant effect of volitionally produced 
neck tension that acts in opposite directions on the amount 
of visually induced orientation error and eye torsion in 
this situation. 

It is believed that these findings clarify the nature of 
the effect of the visual field on the visual vertical and also 
provide a basis for better understanding the origin of the 
individual differences in the magnitude of this effect, by 
providing evidence for more concrete mechanisms through 
which differences in personality, attitude or set might re- 
sult in different perceptions of the visual vertical. The 
demonstration of visually induced eye torsion under these 
conditions is a new, if not unexpected, finding, but the 
demonstration of a change in the apparent orientation of 
an after-image under these conditions is alone sufficient 
evidence that the visual field can act more directly on the 
perception of visual orientation than as a cognitive cue or 
frame of reference. 

If these results are accepted as evidence for the oc- 
currence of eye torsion in this situation then the generality 
of Donders’ and Listing’s laws must be questioned. This 
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study suggests that the observations verifying these laws 
were accurate, but that mediation from a visual frame- 
work whose major axes are oriented with respect to 
gravity is necessary for the approximate compliance of 
the oculomotor system with Donders’ and Listing’s laws. 
Microfilm $2.75; Xerox $5.40. 106 pages. 


THE EFFECT OF THE SIMILARITY OF 
THE NONREINFORCED CS TO THE 
REINFORCED CS ON THE ACQUISITION AND 
EXTINCTION OF A CONDITIONED RESPONSE 


(L. C. Card No. Mic 60-6376) 


Darwin Paul Hunt, Ph.D. 
The Ohio State University, 1960 


This study was designed to investigate the effects of 
the similarity between the reinforced and nonreinforced 
conditioned stimuli on the acquisition and extinction of 
conditioned GSR. Two predictions were made: (1) The 
terminal acquisition level is negatively related to the simi- 
larity of the two stimuli, and (2) the resistance to extinc- 
tion of the previously reinforced stimulus is positively 
related to the stimulus similarity. 

Five groups of 20 Ss each were given ten reinforced 
acquisition trials of one sone-1967 cps tone followed by 
a mild shock. Three of the groups had ten nonreinforced 
trials randomly interspersed among the reinforced trials. 
The three groups differed with respect to the frequency 
of the nonreinforced tone; one group was presented a 
1967 cps tone, another a 1000 cps tone, and the other a 
153 cps tone. These tones were matched in loudness, and 
differed from the reinforced tone by 0, 25, and 75 j.n.d’s, 
respectively. The other two groups were control groups. 
For one control group, the intertrial intervals were equal 
to the intertrial intervals of the experimental groups. The 
other control group was given intertrial intervals equal 
to the intervals between reinforced trials of the experi- 
mental groups. 

The basic response measures of changes in skin re- 
sistance were transformed into Conditioning Index Scores 
for purposes of analysis. This transformation tends to 
compensate statistically for the general “responsiveness” 
of the individual Ss. The relationship between the Condi- 
tioning Index Score and the log change in conductance of 
the skin associated with the GSR was discussed. 

No systematic relationship between the terminal ac- 
quisition level, as measured by the response on the first 
extinction trial, and stimulus similarity was found. Sup- 
port for the second hypothesis was obtained. A significant 
interaction between the groups and trials during extinction 
was as predicted, i.e., the greater the similarity between 
the reinforced and nonreinforced stimuli, the greater the 
resistance to extinction. 

It is suggested that one might view this latter finding 
as a relationship of the concept of partial reinforcement 
to discrimination learning, i.e., as the nonreinforced 
stimulus in a discrimination task becomes more similar 
to the reinforced stimulus, a partial reinforcement situa- 
tion is increasingly approximated. 

Microfilm $2.75; Xerox $3.00. 49 pages. 





THE EFFECT OF AUGMENTED 
FEEDBACK ON THE ACQUISITION AND 
TRANSFER OF A TRACKING SKILL 


(L. C. Card No. Mic 60-6383) 


Robert Gaffner Kinkade, Ph.D. 
The Ohio State University, 1960 


The purpose of this research was to contribute em- 
pirical information concerning the effectiveness of a train- 
ing procedure which appears capable of enhancing the 
efficiency of skill acquisition, both in terms of increasing 
accuracy and decreasing training time. This procedure, 
termed augmented feedback, involves the presentation of 
additional, non-quantitative feedback information during 
training in a task environment which contains sufficient 
information for high-level performance. 

Augmented feedback is differentiated from primary 
feedback and summary feedback. Primary feedback in- 
volves the presentation of an additional signal in what 
would be an open-loop task environment if this additional 
feedback was not available. Thus, all other cues concern- 
ing the appropriateness of a response are minimized and 
the presentation of primary feedback is fundamental to 
the improvement of performance level. Summary feedback 
involves the presentation of a quantitative score ina 
closed-loop task environment. The information contained 
in summary feedback indicates the appropriateness of a 
series of responses. The differentiation of these three 
types of additional feedback, or knowledge of results, is 
contingent upon the specification of a task environment as 
being either an open-loop or closed-loop environment. 

The research on augmented feedback was accomplished 
in a series of four interrelated experiments. In Experi- 
ment I, an interaction was obtained between different fixed 
criteria for activation of augmented feedback and amount 
of training: early in training, a relatively gross fixed 
criterion provided superior performance, whereas a 
stricter criterion was superior at later stages of practice, 
and, finally, the most stringent criterion yielded superior 
terminal performance levels. Although the results of Ex- 
periment II did not attain statistical significance, it was 
inferred that, in addition to a stringent criterion producing 
high performance levels late in training, high performance 
levels can be attained when a relatively gross criterion 
is responsive to fluctuations in proficiency. That is, when 
the criterion is contingent upon changes in skill level a 
gross criterion (which becomes less gross as skill is ac- 
quired) produces high performance levels. Experiment III 
demonstrated that when the criterion for activation of aug- 
mented feedback is adequate, an abrupt change to a grosser 
or stricter criterion retards the rate of acquisition. The 
data of Experiment IV show that, although augmented feed- 
back produces high levels of performance during training, 
it affects skill acquisition only when the target is clearly 
discernible. Thus, when augmented feedback is administered 
during training and the target is ambiguous, proficiency is 
higher than when augmented feedback is not available; but, 
when the augmented feedback signal is no longer available, 
the level of proficiency abruptly deteriorates tothe perform- 
ance level of a group which never experienced augmented 
feedback. However, when the target is clearly discernible 
and augmented feedback is withdrawn after a period of train- 
ing with augmented feedback, there is no loss in proficiency. 
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On the basis of this research, it was concluded that 
augmented feedback functions as an instructor surrogate. 
In a task environment which contains sufficient informa- 
tion for high-level performance, the addition of a non- 
quantitative signal fulfills some of the functions of an 
instructor. It is assumed that augmented feedback pro- 
vides information concerning the general goals of a task 
and information concerning relevent and irrelevent cues. 
In addition, augmented feedback probably provides en- 
couragement and commendation during training. These 
findings indicate that the application of augmented feed- 
back in a training situation will reduce the complexity of 
the instructor’s role by reducing his routine functions 
during a learning period. While not present in the learn- 
ing situation himself, the instructor would be very much 
in evidence via his surrogate--augmented feedback. 
Microfilm $2.75; Xerox $3.80. 66 pages. 


THE RELATIVE LATENCIES OF CARDIAC AND 
RESPIRATORY CONDITIONED RESPONSES IN RATS 
AND THE EFFECTS OF ANTERIOR THALAMIC 
LESIONS ON SUCH RESPONSES 


(L. C. Card No. Mic 60-5972) 


Willard Leroy McFarland, Ph.D. 
University of Washington, 1960 


Chairman: Roger B. Loucks 


Two major problems were investigated in this study: 
(1) The relationship between the cardiac and respiratory re- 
sponses in cardio-respiratory conditioning, utilizing tone as 
the CS and ammonia asthe UCS. (2) The effects of anterior 
thalamic lesions on the retention of such conditioning. 

The major conclusions were: (1) A conditioned brady- 
cardia in rats is probably not a direct resultant of respira- 
tory activity, since the conditioned respiratory response 
is an increase in rate, which could not produce a brady- 
cardia. (2) Extensive damage to the n. anterior dorsalis 
did not interfere with cardio-respiratory conditioning. 
Whether or not complete destruction of this nucleus would 
lead to a loss of such conditioning is an open question. 

(3) A general autonomic response with cardiac and re- 
spiratory components was conditioned, rather than just 
the cardio-respiratory systems. (4) To explain the con- 
ditioned respiratory response being opposite in direction 
to the respiratory UCR, a suggestion was made that there 
may be an interaction between anxiety produced responses 
and CR responses similar to the UCR, with those re- 


sponses having greater cortical control, gaining dominance. 


Microfilm $2.75; Xerox $3.00. 41 pages. 


INTERSTIMULUS INTERVAL AND 
PROPORTION OF NON-REINFORCED TRIALS 
IN DIFFERENTIAL EYELID CONDITIONING 


(L. C. Card No. Mic 60-6037) 


John William Philip Ost, Ph.D. 
Duke University, 1960 


Supervisor: Dr. G. A. Kimble 


Pavlov treated the phenomenon of differential condition- 
ing in terms of the interplay of two cortical processes, 











excitation and inhibition. Since his time other investi- 
gators have continued to employ these two concepts, 
although modifying them in certain details, in their 
explanations of differentiation. The purpose of this dis- 
sertation was to study the effects upon differential eyelid 
conditioning of two variables: (1) the interstimulus 
interval, which should have its effect upon the excitatory 
component, and (2) the proportion of trials with a negative 
(nonreinforced) stimulus which are interspersed among 
fifty trials with the positive (reinforced) stimulus, a vari- 
able which should affect the inhibitory component. It was 
the further intent to discuss the results of this experiment 
in terms of the excitation-inhibition model and to direct 
attention to that portion of these results which the model 
in its present form is unable to encompass. 

The experimental design employed six groups of twenty 
undergraduate students, each given training with one value 
of interstimulus interval (.50- or 1.00-sec) in conjunction 
with one value of proportion of negative trials (0, 20, or 
50 negative trials) in a factorial arrangement of treat- 
ments. For the four groups having zero or twenty nega- 
tive trials, acquisition was followed immediately by ten 
extinction trials. Rather than using the typical conditioning 
procedure, a different one was developed for the purpose 
of eliminating certain difficulties inherent in the former 
technique. The essential features of the procedure were 
these: The experiment was represented as a reaction- 
time study with an airpuff providing mild stress. On each 
trial one of two lights (CSs) came on, followed when ap- 
propriate by the airpuff (UCS), and finally a buzzer. The 
lights informed the subject which hand to use in his re- 
action to the buzzer. 

It was found that during acquisition, performance to 
the positive stimulus increased with increased practice. 
This increase, however, was different with a 1.00-sec 
than with a .50-sec interval, in that performance increased 
more rapidly but reached a lower final level with the 
1.00-sec interval. Within the number of trials used, the 
proportion of negative trials had no reliable influence upon 
performance to the positive stimulus. With respect to ex- 
tinction performance, the only reliable influence was that 
as extinction proceeded, performance decreased. There 
was, however, a high positive rank-order correlation be- 
tween total per cent conditioned response in acquisition 
and extinction. 

Differentiation occurred in the four groups. Further, 
high positive rank-order correlations were obtained be- 
tween performance to the positive and negative stimuli. 
The degree of differentiation increased with practice only 
up through the second block of ten reinforced trials. Within 
the 1.00-sec groups, an increase in the proportion of nega- 
tives increased the degree of differentiation, while in the 
.50-sec groups there was no such influence. This increased 
differentiation in the 1.00-sec groups resulted from a 
lower performance to the negative stimulus with a greater 
proportion of negative trials. In the .50-sec groups such 
a decrement was not observed. 

It was concluded that the excitation-inhibition model 
must be extended to include the observed dependency of 
the development of inhibition upon the interstimulus in- 
terval. In its present form the model provides for no 
interaction between excitatory and inhibitory factors. 
Moreover, further specification is needed of: (1) the form 
of the generalization gradients of association and inhibi- 
tion, and (2) the way in which they are to be conceived as 
changing with changes in the strength of the relevant 
processes. Microfilm $2.75; Xerox $4.80. 93 pages. 
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THE JOINT EFFECTS OF FOOD 
DEPRIVATION AND ACTIVITY 
RESTRICTION DURING FEEDING ON THE 
ESTROUS ACTIVITY CYCLE OF THE WHITE RAT 


(L. C. Card No. Mic 60-4615) 


Robert Lee Rhyne, Ph.D. 
University of Virginia, 1960 


This experiment investigated the joint effects of food 
deprivation and activity restriction during feeding on the 
estrous activity cycle of the female rat. It was hypothe- 
sized that food deprivation would exercise relatively 
greater effects during the anestrum than during estrus. 
From the findings of Reid and Finger (1955) and Finger, 
Reid, and Weasner (1957), it was predicted that activity 
restriction would lead to less over-all running than a 
non-restricted situation which would maximize a rein- 
forcement contingency between running and eating. An 
interpretation of the energy balances proposal of Brobeck, 
Wheatland, and Strominger (1947) led to the prediction 
that daily weight loss and food intake during the feeding 
time would mirror activity output for the preceding depri- 
vation interval. 

Thirteen Wistar strain sexually mature female white 
rats, 90 days old at the beginning of the experiment, con- 
tinuously lived in Wahmann revolving wheels with adjoin- 
ing side cages, and underwent successive sequences of 
20 days of habituation-baseline, 31 days of 22-hour food 
deprivation, and 16 days of recovery. Prior to the depri- 
vation sequence the animals were divided into two groups: 
Group R (6 Ss) was restricted to the side cages during 
feeding; Group NR (7 Ss) was free to run in the wheel 
while feeding. Feeding during deprivation took place in 
the last two hours of the light cycle. 

Food and water consumption and body weight were 
measured daily. Wheel activity was recorded for the 
12-hour dark cycle and three segments of the light cycle. 
Daily vaginal tissue smears established the hormonal 
states of the animals. 

Results showed that over-all activity increased under 
deprivation with the greatest relative changes occurring 
in the anestrum. Group NR animals ran reliably more in 
the anestrum than Group R animals, but there was no sig- 
nificant difference in total estrus day running between the 
two groups. While all animals evidenced running in the 
light cycle, Group NR animals ran proportionately more 
in the light on estrus as well as anestrus days. 

Group NR animals showed irregularities in the form 
and character of daily wheel activity records, sustained 
greater maximal body weight losses, and did not regain 
weight as fast as the Group R animals. In addition, six 
of the seven Group NR animals manifested single abnormal 
estrous cycle intervals of a “pseudopregnancy” type. 
Relative food and water ingestions of the two groups were 
comparable. The activity data of Group R animals were 
closer approximations of normal non-deprived conditions; 
no animals in this group showed estrous cycle anomalies. 

Daily food intake and body weight losses could not be 
consistently related either to the amount of activity or to 
the hormonal states. Water consumption showed the ex- 
pected dependence on available food. Although water in- 
take in the daily food-deprivation interval was considerably 
reduced from baseline levels, total daily drinking follow- 
ing the daily feeding was only slightly altered. 

Recovery was essentially normal with reinstatement 





of the tendency for lowered ingestions and body weight 
losses to center around estrus, and for weight gains and 
increased ingestions to fall in the anestrum. Wheel 
running returned to the sharp “peaks” and “troughs” form 
of the normal estrous activity cycle. 

The proposed differential effect of deprivation on the 
estrous cycle was supported. A reinforcement interpre- 
tation was applied to the increased running shown by the 
non-restricted animals. The ingestion-weight loss- 
activity hypothesis was not supported by the data of the 
experiment. Microfilm $2.75; Xerox $4.60. 87 pages. 


AN EXPERIMENTAL ANALYSIS OF 
THE REINFORCING EFFECT 
OF LIGHT STIMULATION 


(L. C. Card No. Mic 60-6405) 


Jerome Siegel, Ph.D. 
The Ohio State University, 1960 


This experiment attempted to ascertain the relevant 
conditions for reinforcement in a response-light onset 
contingency situation. The major problem posed was 
whether increased illumination per se or the concomitant 
pattern stimulation with light is the relevant reinforcer. 

This analysis was instrumented by assigning to rats 
four contact lens conditions and four response contingency 
exposures in an experimental box. The four lens condi- 
tions were no lens, clear, translucent, and opaque. The 
four response-produced conditions in the experimental 
box were no light, light with random pattern stimulation, 
triangle patterns with angles only, and triangles with sides 
only. Each rat was assigned one type of lens only and was 
sequentially exposed to each of the four light contingencies. 
The sequence of box condition exposures was counter- 
balanced for all lenses. Responses per ten minute session 


. were measured for each rat with his particular combina- 


tion of lens, box, and sequence condition. 

Analysis of the data indicated that none of the experi- 
mental conditions affected the response measure except 
that of order of exposure to the box, i. e., time in the box. 

An interpretation to account for these findings was 
presented and a study was described which would attempt 
to circumvent the possible source of difficulty in this ex- 
periment. Microfilm $2.75; Xerox $3.00. 34 pages. 


REINFORCEMENT EFFECTS OF A STIMULUS 
OCCURRING AFTER A RESPONSE 


(L. C. Card No. Mic 60-4951) 


John Joseph Simmons, III, Ed.D. 
Rutgers University, 1960 


For many years psychologists have recognized the fact 
that much behavior is reoccurring, and appears to derive 
its motivation from the performance of the acts themselves. 
Allport labeled this functional autonomy. It was noted that 
a common element in these situations was the occurrence 
of consistent stimuli after each performance of the acts. 
This led to the hypothesis that perhaps the occurrence of 
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these stimuli had a reinforcing effect for the class of acts 
to which they were associated as a subsequent event. 

Three groups of second grade subjects were used, with 
a total N of 142. The first group trained by pushing a 
button and experiencing the occurrence of a light flash. 
The second group was trained by pushing the same button, 
but no light followed. The third group’s training consisted 
of just experiencing the occurrence of a light flash without 
any prior button push. Then the same choice period was 
conducted for all subjects in which they could push either 
one of two buttons, identical to the one above, where one 
led to the same light flash used before and the alternative 
to nothing. 

It was predicted that the first group would favor the 
response that “reproduced” the familiar light flash. It was 
further predicted that no such preference would be found 
in either of the other two groups. The results definitely 
confirmed these predictions. 

Finally, it was pointed out how the principle set forth 
in this thesis could explain, in part at least, why an indi- 
vidual would persist in performing a given reoccurring 
act. Such reoccurring behavior patterns are viewed as 
receiving constant reinforcement by the occurrence of 
the “expected” stimuli. 

Microfilm $2.75; Xerox $3.00. 37 pages. 


A TEST OF THE CONSERVATION 
OF ANXIETY HYPOTHESIS IN AN 
AVOIDANCE LEARNING SITUATION 


(L. C. Card No. Mic 60-5298) 


Stanley S. Tenen, Ph.D. 
New York University, 1960 


Adviser: Robert E. Silverman, Associate Professor 


One of the major problems that the conditioned avoid- 
ance response (CAR) presents to the learning theorist is 
its relative resistance to extinction. In order to account 
for its resistance to extinction, Solomon and Wynne hy- 
pothesized two processes that they believed to be operative 
during conditioned avoidance behavior. One of these proc- 
esses, ‘conservation of anxiety’, would imply that the CAR 
removes the organism from the fear-provoking situation 
so rapidly as to abort a full fear reaction. Assuming that 
unreinforced exercise of a learned response is a neces- 
sary condition for its extinction, then those components of 
the fear reaction which are not exercised during these 
trials are ‘conserved’ (not extinguished). Thus, the ac- 
quired fear drive is protected by the CAR from extinction 
over a long period of time and consequently so is the CAR. 

To test the anxiety conservation hypothesis, the follow- 
ing experimental design was employed: Seventy-two albino 
rats were trained to jump a hurdle in a modified Mowrer- 
Miller box upon presentation of a compound signal (light 
and buzzer) in order to avoid a severe shock. After all the 
animals were trained to a criterion of seven consecutive 
CARs, they were divided into six equal groups. The two 
experimental groups were then given a two day series of 
40 daily ‘fear-extinction’ trials; that is, the conditioned 
stimulus (CS), alone, was presented while the animals 
were confined under a plastic hood to prevent them from 
making the CAR. Half of these experimental animals had 
received a reversible autonomic nervous system blocking 
agent, hexamethonium, which greatly diminished peripheral 








autonomic activity while they were undergoing this ‘fear- 
extinction’ training. The anxiety conservation hypothesis 
»redicted that the drug group would be more resistant to 
CAR extinction in later testing than the placebo group. 
The two main control groups (drug and placebo) were kept 
in their home cages during the two day series of ‘fear- 
extinction’ trials given to the experimental groups. Two 
additional control groups (drug and placebo) were used to 
evaluate the effects of the plastic hood experience. These 
animals were placed under the hood for the same length of 
time as the experimental animals, but were not presented 
with the CS. All groups then received ten daily test trials 
for 12 consecutive days. 

The results indicated that, although the ‘fear-extinction’ 
training produced a weakening of the CAR, the hypothesized 
differences between the two experimental groups did not 
occur. However, there was some indication that the drug, 
per se, also resulted in a weakening of the CAR. There- 
fore, another experiment was conducted to evaluate this. 
The animals of this experiment received avoidance train- 
ing as in the previous experiment. Hexamethonium was 
then administered to them for 4 consecutive days, and they 
were left in their home cages. The control group received 
a placebo. These animals were also tested for 12 days. 
The combined data of both experiments strongly suggest 
that the drug, per se, had produced a weakening of the CAR. 
Since this unexpected action of the drug violated one of the 
procedural assumptions of the initial experiment, it was 
concluded that this was not a valid test of the conservation 
of anxiety hypothesis. 

Microfilm $2.75; Xerox $5.20. 101 pages. 


RESTRICTION OF THE UNCONDITIONED 
RESPONSE AND ITS EFFECT 
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Supervisor: Professor D. Winfred Tyler 


Several viewpoints have been presented concerning the 
relationship between the unconditioned response and the 
conditioned response in conditioning experiments. Some 
theorists, particularly investigators in avoidance condi- 
tioning, have held that an intervening state of the organism, 
which they have labeled fear, is the primary response 
which is conditioned when an aversive unconditioned stimu- 
lus is used. Most have not denied that the unconditioned 
response must have some relationship or similarity to the 
conditioned response, but they have tended to minimize its 
importance. The present investigation was designed to con- 
trol the overt response of the subjects to the unconditioned 
stimulus and thereby test the relative contribution of the 
overt components of the unconditioned response to the 
learning of an instrumental avoidance response. 

In order to test this relationship, 60 albino rats were 
tested in a hurdle-jumping apparatus where the conditioned 
stimulus was one which previously had been associated 
with various treatments in a conditioning phase. There 
were three control groups and three treatment groups. 

The three treatment groups, consisting of 12 subjects 
each, were conditioned under varying degrees of response 
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restriction. Group U was given 40 pairings of a conditioned 
stimulus (light) and an unconditioned stimulus (shock) in a 
large box whereas Group R had the same pairings while 
restrained in a box small enough to impede gross overt 
responses to the unconditioned stimulus. The third group, 
SG, was conditioned in a box which was exactly like the 
hurdle-jumping box in order to arrive at some estimate of 
the effects of stimulus generalization on the learning of the 
instrumental avoidance response in the test phase. The 
test phase consisted of 40 trials, administered to each 
subject individually, where the conditioned stimulus was 
turned on and a guillotine door raised. The time which 





lapsed between the onset of the conditioned stimulus and 
the subject crossing the hurdle was recorded. 

The results, from the analysis of variance, indicated 
that the overt response which could be made by the sub- 
ject in response to the unconditioned stimulus was im- 
portant since the difference between Groups U and R was 
significant at the .01 level. 

The results obtained are not crucial to the retention 
or rejection of the fear construct, but they do indicate that 
the overt response to the unconditioned stimulus is more 
important than some theorists have been willing to ac- 
cept. Microfilm $2.75; Xerox $3.00. 37 pages. 
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THE EDUCATIONAL RELEVANCE OF 
CALVIN’S ESCHATOLOGY: AN EXAMINATION 
OF THE ESCHATOLOGICAL DOCTRINES 
OF JOHN CALVIN TO DISCOVER THE 
BEHAVIOR-MODIFYING CONCEPTS DIRECTLY 
IMPLIED BY THESE DOCTRINES. 


(L. C. Card No. Mic 61-311) 


William Henry Anderson, Jr., Ph.D. 
New York University, 1960 


The purpose of this investigation is to discover the 
behavior-modifying concepts directly implied in Calvin’s 
eschatological doctrines. The published works of Calvin 
are the basis for this study; and only Calvin’s own writings 
are included and not subsequent Calvinistic thought. 

To assemble the material, a list of ten categories of 
eschatology was established. This list was determined by 
the study of systematic theology textbooks and then vali- 
dated as adequate categories of eschatology by professors 
of theology in seven theological seminaries of different 
denominational backgrounds. These categories are divided 
into two groups: the first group, general eschatology, in- 
cludes history, the kingdom, the second coming, the resur- 
rection, and the final judgment; the second group, individual 
eschatology, includes death, immortality, the intermediate 
state, the final state of the wicked, and the final state of 
the righteous. 

Using these categories, the Institutes of the Christian 
_ Religion have been carefully examined and used as the 
source of a study on each category. The other writings of 
Calvin have been subjected to the same procedure, pro- 
ducing a second essay on each category which serves as 
a check on the accuracy of the data. 

The functional importance of the Holy Spirit runs 
through all of Calvin’s eschatology and is the unifying 
force. History is spiritual because it is controlled by the 
Holy Spirit; the kingdom is spiritual because the Holy Spirit 
governs it; the resurrection is spiritual because it is per- 
formed bythe Holy Spirit; and so through the other cate- 
gories. Of special interest is the definition of the kingdom 
formulated on the basis of Calvin’s doctrine: “The kingdom 
is the spiritualized dimension of life mediated through the 
Holy Spirit to men redeemed and governed by Christ.” 

From the eschatological doctrines, the educational writ- 
ings of Calvin, andall available historical information about 
the educational practices of Calvin, certain educational im- 
plications of Calvin’s eschatology have been formulated. 


1. The kingdom provides the environment and agency 
of education. 


2. The redemptive relationship of man to Christ pro- 
vides the central purpose of education. 


3. The work of the Holy Spirit is the predominant 
factor in the spiritual kingdom. 


4. The curriculum for use in the spiritual kingdom 
is based on the manifestations of the Spirit, 
on scripture, and on the needs of Christian 
personality. 


An original translation of Calvin’s Rules for the Uni- 
versity of Geneva is included in the appendix. 











Such an investigation can serve educators in three 
ways: first, through describing Calvin’s educational 
thought; second, through aiding religious educators in the 
discovery of how to deal with eschatological subjects; 
and third, through providing an instrument by which 
Presbyterian educators may examine their practices in 
the light of Calvin’s teachings. 

Microfilm $2.85; Xerox $9.90. 219 pages. 
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Samuel Smythe Hill, Jr., Ph.D. 
Duke University, 1960 


Supervisor: Robert E. Cushman 


This dissertation is a critical exposition of the re- 
ligious thought of H. H. Farmer, Norris-Hulse Professor 
of Divinity, Cambridge University. The doctrine of provi- 
dence is employed as the unifying theme of his thought. 

At pertinent points throughout, the personalistic theism 

of Farmer is contrasted with monistic viewpoints, es- 
pecially Schleiermacher’s. Farmer’s starting-point in 
theology is seen to be empirical and his doctrine of provi- 
dence to be an affirmation of the purposeful sovereignty 
of God over the world cosmos and over all history, this 
affirmation being the outgrowth of the personal experience 
of redemption. 

In Chapter Two, Farmer’s conception of religious 
knowledge is classified with the “I-thou” concept in 
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cognition. He is shown to hold that the knowledge of the 
Eternal Personal is intuitive, not inferential. Attention 
is called to Farmer’s contending nevertheless that the 
intuitive awareness of God is compatible with the facts 
of the entire range of human experience. 

Chapter Three contains an analysis of Farmer’s view 
of the discontinuity of God from both the natural order 
and man. Also there is a discussion of Farmer’s de- 
scription of the character of God’s rapport with the onto- 
logical side of the natural order, by means of which rapport 
God is said to be able to act purposefully. A brief treat- 
ment of Farmer’s conception of the sovereignty of God 
over history and individual lives concludes the chapter. 

The manner of God’s self-disclosure is the point of 
analysis in Chapter Four. Consideration is given to 
Farmer’s position that it is through the medium of the 
world, including both society and nature, that God com- 
municates Himself. This is connected with the view that 
God has created man in primordial rapport with Himself. 
The centrality of the revelation in Jesus Christ in Far- 
mer’s theory of religious knowledge is stressed. There 
follows a discussion of his view of the normative charac- 
ter of the Christian revelation with respect to other 
religions. The conclusion is drawn that Farmer has af- 
finities with both the Religionsgeschichteschule and the 
neo-orthodox position on the question of revelation, and 
that his is a via media. 

Chapter Five sets forth Farmer’s position that God’s 
purposeful sovereignty over nature and history is pointedly 
seen in His activity in miracle and response to prayer. 

It is shown that miracle is in every case a revelation, and 
that it results from God’s direction of the ontological side 
of natural reality toward succoring ends. Similarly, God’s 
response to prayer is understood as an indication of His 
sovereign and concerned activity in particular situations. 

The problem of evil is seen to be serious for Farmer 
inasmuch as he recognizes its enormity and its tragic 
character, and regards it as potentially destructive to his 
theistic program. Chapter Six is devoted to Farmer’s 
thesis that both suffering and sin contribute ultimately to 
God’s end of fashioning men into sonship. It also contains 
a discussion of the related affirmation that the fulfillment 
of the Divine purpose is not confined to the present history 
but awaits its perfect realization in a Kingdom trans- 
cendent to the present world-order. 

Finally Farmer is commended for his particular join- 
ing of the tasks of the philosophy of religion and Christian 
theology so that the phenomenological consideration does 
not detract from the effective sovereignty of God over all 
reality, or from the divine initiative in revelation. More- 
over the conclusion is reached that Farmer’s doctrine of 
providence is conspicuous by its presence in an age when 
this classical doctrine has received little attention, and 
that his existential approach to the doctrine is a note- 
worthy improvement over older rationalistic approaches. 
Microfilm $4.25; Xerox $14.85. 332 pages. 











A CHRISTIAN ANALYSIS OF SELECTED 
CONTEMPORARY THEORIES OF RACIAL PREJUDICE 
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Louis Wendell Hodges, Ph.D. 
Duke University, 1960 


Supervisor: Waldo Beach 


This dissertation is a comparative analysis of four 
contemporary theories of racial prejudice, two social 
scientific and two Christian theories. Consideration is 
given first toa psychological theory—with special reference 
tothe writings of Gordon W. Allport—according to which 
prejudice is interpreted as a personality disorder that 
roots in the individual’s total adjustment to his environ- 
ment. A second theory, that of Gunnar Myrdal, regards 
prejudice as a form of “cultural lag,” the lag of practice 
behind principle in race relations. The “liberal” Protes- 
tant interpretation seeks to understand prejudice in moral 
terms as a “falling short” of the Christian ethical ideal 
as it is found in the teachings of Jesus. The fourth 
theory, that of “realistic” theology (as in the thought of 
Reinhold Niebuhr, for example), views prejudice in theo- 
logical terms as the worship of a finite deity, the god of 
the race or ingroup. 

It is the thesis of this dissertation that racial preju- 
dice is to be understood most profoundly through the 
employment of a method which analyzes the pertinent 
empirical data of race relations in terms of Christian 
theological categories. The major weakness, it is 
claimed, of such outstanding psycho-social theories of 
prejudice as those of Allport and Myrdal is that their 
single-planed world view does not enable them to deal 
adequately with the theological or metaphysical dimension 
of the problem. The liberal Protestant view of prejudice 
likewise affords only a partial understanding in that it 
does not penetrate beyond the moral to the theological 
realm. A more careful analysis, it is suggested, would 
seek to incorporate the valid insights of these theories 
within a distinctly theological world view. 

When it is interpreted from the perspective of real- 
istic theology, prejudice is found to be an idolatry, a 
worship of the racial or ethnic extension of the self. 
Prejudice as “hate” is thus to be seen not as the opposite 
of love but as a concomitant of misdirected love. It stems 
from man’s universal desire to be his own god. It re- 
sults inwardly in deepened ego-alienation and outwardly 
in broken and depersonalized relationships with other 
men. The empirical illustration of this faith is discerned 
in the psychological evidence of Allport or the socio- 
logical descriptions of Myrdal. 

As a form of self-love, prejudice is a corruption of 
the racial order of equality of worth within diversity of 
endowment which is being created by God. Because preju- 
dice frustrates the design of God in his role as Creator, 
it brings man under the judgment of God. Divine judgment 
over racial idolatry is manifested, for example, in the 
sinner’s attempt to hide his guilt and in the inevitable, 
unanticipated, and punishing consequences of prejudice. 
But God is at work, in his role as Redeemer, within dis- 
ordered racial life restoring the “original” order of 
equality within diversity. The redemption of racial life 
is evident, for example, in the healing effect of such 
forces as legal pronouncements which aim at equality of 
individual treatment irrespective of race. 

This theory, like all others, is based upon non- 
empirical, a priori assumptions which are not themselves 
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open to empirical confirmation or refutation. It is claimed 
only that the empirical facts, when viewed from the faith 
standpoint of Christian realism, lend themselves to this 
theological interpretation. 

Microfilm $3.90; Xerox $13.75. 303 pages. 


THE SIGNIFICANCE OF THE LATE 
PHILOSOPHY OF SCHELLING FOR THE 
FORMATION AND INTERPRETATION OF 

THE THOUGHT OF PAUL TILLICH 


(L. C. Card No. Mic 60-6042) 


Giinter Friedrich Sommer, Ph.D. 
Duke University, 1960 


Supervisor: Robert E. Cushman 


If the thought of Paul Tillich is to be studied from the 
standpoint of the significance of any single preceding 
thinker, that thinker must be the later Schelling. The fact 
of a dependence of Tillich upon Schelling may easily be 
documented on the basis of Tillich’s own assessment of 
Schelling, in his two dissertations and in his recent talk 
given at Stuttgart for the hundredth anniversary of Schell- 
ing’s death. The present study however is concerned with 
the breadth of Tillich’s legacy from the later Schelling, 
seen in the context of the totality of the writings of both 
men. Our investigation maintains throughout a centering 
of attention upon the fundamental problem in the depend- 
ence of Tillich upon Schelling, that of rationality and 
contingency. 

Tillich’s meta-logical and trans-dialectical method of 
correlation, which tries to grasp reality in its dual as- 
pects of dunamis and form, is fundamentally determined 
by Schelling’s Potenzlehre. On the basis of this relation- 
ship it is possible to say that Tillich shares in principle 
the Geistbegriff of the later Schelling. His general con- 
cept of religion--determined by that of the later 
Schelling--amounts to a rejection not only of that of the 
Ritschlian school but also of that which stems more di- 
rectly from Schleiermacher. Tillich’s apologetics and 
Protestant universalism cannot be fully understood apart 
from Schelling’s analysis of the mythological process, 
his rejection of any form of original atheism, and his con- 
ception of the correlation between the natural and supra- 
natural. The crux of Tillich’s Christology is a natural 
extension of Schelling’s exegesis of the self-renunciation 
(ekenosen heauton) of Jesus the Christ. Tillich’s concept 
of the “God above God” is informed, if not anticipated, by 
Schelling’s concept of the God who is kreitton tou logou 
kai tou me on: the description of ultimate reality in terms 
of the : synthesis of all forms (idealism) must be rejected 
along with that in terms of the concept of absolute matter 
(naturalism). 

Tillich’s ontology of nonbeing (and primordial matter), 
his bipolar concept of identity, which tries to preserve 
duality as well as unity, his renewal of the ontological 
“argument,” and the existentialist-essentialist dimensions 
of his thought, are primarily determined by the late phi- 
losophy of Schelling. No philosopher before or after 
Schelling can be said to be equally significant for the for- 
mation and interpretation of the thought of Paul Tillich. 

Tillich’s symbolism, which is not found in Schelling, 
became a significant aspect of the enforcement and ap- 
plicability of Schelling’s thought. Nevertheless, the close 
analogy between ontological potency and symbol, as under- 














stood by Tillich, must be acknowledged. But, if the term 
poten:y as such designates one of two correlated onto- 
logical elements, the reality pointed to by the term symbol 
must be conceived in analogy with the polar unity of the 
contrasted potencies of vitality and intentionality. 

Tillich’s growing emphasis on the distinction between 
existential question and symbolic answer is directed 
against the attempt of Schelling, or of anyone else, to 
derive existential answers from existentialist analysis. 
Microfilm $3.20; Xerox $11.05. 245 pages. 
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Disagreements about Jesus’ trial arise largely from 
the disparate methodologies employed in the study of 
the trial. Three lines of inquiry must be conjoined: 
judicial, literary, and historical. 

Part I. Many interpretations of Jesus’ trial are based 
on theories of the judicial administration of Judaea. 
There exist two conflicting theories about the extent of 
the judicial powers of the Jewish Sanhedrin. A detailed 
study of both theories reveals that our knowledge of the 
legal system is not sufficient to dictate apart from the 
Gospel sources the nature of Jesus’ prosecution. No re- 
construction of Jesus’ trial can properly be based on 
theories of the Judaean judicial administration. Two added 
Notes point out that the Mishnaic legal prescriptions can- 
not be proved to have been operative in Jesus’ day and that 
the theory of dual Sanhedrins is unfounded. Finally, an 
examination of Pilate’s rule suggests that this procurator 
was quite unlike the figure depicted in the Gospels. 

Part II. The Gospel sources do not agree, are not 
complete, and reveal special interests which have af- 
fected the trial narratives. But by literary analysis a 
reliable account of the trial can be reconstructed from 
the sources. First, a study of the early passion narra- 
tive suggests that the Mark-Matthew account of a Jewish 
“trial” is a later addition. The four Gospel accounts are 
examined in detail as to their distinctive features, their 
sources, and their special interests. Mark-Matthew 
describe a Jewish trial but there are internal difficulties 
in the account. Luke and John agree that there was only 
a Jewish inquiry followed by a Roman trial. Luke’s ac- 
count is based on a special non-Markan source. John 
evidences no special source but develops the trial narra- 
tive to suit his special aims. Study of all four accounts 
suggests that the Mark-Matthew account of a Jewish trial 
is a fictitious addition. Finally, two interests have af- 
fected the trial accounts: the conviction that the Jews 
were morally guilty and the apologetic desire to show 
that Jesus was innocent of political crimes. In summary, 
literary study suggests that Jesus was arrested and in- 
terrogated by the Jewish officials and was then tried 
before Pilate on charges presented by the Jews. 

Part III. Various historical considerations illuminate 
Jesus’ trial and death. Jewish nationalism had led to 
much resistance to Roman rule and to the crucifixion of 
many Jews for political crimes. Jesus’ own ministry 
was in direct contact with Zealotism and the climactic 
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events of Jesus’ life, including the entry into Jerusalem 
and the Temple-cleansing, can be understood only 
against the background of the political situation in Judaea. 
Because of his activities and his effect upon the people 
the Sadducean priests conspired to be rid of Jesus in 
order to avoid a public crisis. Judas’ betrayal provided 
an opportunity at which Jesus could be apprehended with- 
out popular interference. Jesus was arrested and taken 
before the Jewish priests, who formulated political 
charges against him. He was then tried before Pilate. 









On the basis of the charges and a self-confession of 
Jesus which Pilate understood to have political signifi- 
cance, Jesus was condemned to death as a political 
criminal. The Jews did not dominate the proceedings 

nor coerce Pilate into executing Jesus; such is only the 
Christian re-interpretation of the events. We cannot de- 
termine finally the legality of the proceedings, but there 
is no proof that the Jewish officials and Pilate did not 
follow prescribed judicial forms. 

Microfilm $4.25; Xerox $14.85. 330 pages. 
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THE CATEGORICAL ATTITUDE IN 
SOCIAL AND INTELLECTUAL SITUATIONS 


(L. C. Card No. Mic 60-6859) 


Philip Cameron Diem, Ph.D. 
University of Michigan, 1960 


Goldstein’s concept of categorical attitude, used to 
denote the ability of the person to assume an “as-if” 
orientation toward a problem situation, could be employed 
with respect to social situations as well. Persons differ 
in the skill with which they react categorically in inter- 
personal situations, i.e., in the degree to which they are 
able to shift perspectives from self to other. Our general 
hypothesis is that the categorical attitudes in social and 
intellectual situations are positively correlated. The term 
categorical is taken as equivalent to skill in shifting sets 
in these situations. 

Two specific hypotheses are examined in the present 
research: first, that those subjects who show a high de- 
gree of skill in shifting sets in the Einstellung series will 
show a high degree of skill in making judgments inde- 
pendent of their attraction toward the person judged; 
second, that subjects showing high resistance to Praégnanz 
in a successive reproduction task will also show a high 
degree of skill in making judgments independent of their 
attraction to the person judged. 

Ninety-one subjects were given the Einstellung prob- 
lems. In these, the subject is given several problems, 
all solvable by one method. Other problems, similar in 
appearance to the first, but solvable by a more direct 
method, are then given. High degree of skill in shifting 
sets in this task was defined as the tendency to use short 
solutions to the latter problems of the series. All sub- 
jects were also shown two stimulus figures which they 
had to reproduce, and high resistance to Pragnanz was 
defined as the tendency to reproduce these with minimal 
shrinkage or displacement of the parts of the figure as 
compared to the stimulus. The Fiedler Assumed Simi- 
larity measure was administered in which the subject 
rated himself and estimated how the most and least liked 
other would rate themselves. Similarly each subject 
rank-ordered for himself and estimated how the most and 
least liked other would rank the Spranger Values and five 
attitude items dealing with public issues. Each subject 
completed the California F-scale. Set-shifting skill in 











social situations independently of attraction toward the 
person judged was defined as attainment of low differ- 
ence scores in estimating agreement between self and 
other. 

Fifty-six of the subjects were drawn from four sec- 
tions of the beginning course in sociology at the Uni- 
versity of Michigan. Twenty-one subjects were from the 
beginning course in psychology, and the remaining four- 
teen were from two sections of the beginning psychology 
course which was organized on a small seminar basis. 

Our data provide no support for either of our two 
hypotheses, but the findings are not necessarily negative 
in significance. On a priori grounds generalization of 
set-shifting from intellectual to interpersonal situations 
is no more convincing than for predicting the reverse. 
Hence an empirical inquiry is needed. Moreover, the 
problem is important because it is related to the more 
general one of the central organization of personality. If 
individual differences in set-shifting are consistent de- 
spite large situational variations, then it is possible that 
a focal area of personality is being tapped. 

Our data seem adequate for testing the hypotheses, 
and in addition, both social and intellectual variables 
were measured by techniques which have been used ex- 
tensively in previous research. 

A possible reason that set-shifting from Einstellung 
situations does not generalize to interpersonal ones is 
that in the former the self as related to others is not 
necessarily involved as it is in the latter. 

Microfilm $2.75; Xerox $5.80. 118 pages. 
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Adviser: Dr. Raymond A. Katzell 


The research was undertaken for the purpose of ex- 
ploring the interaction between personality characteristics 
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of leaders and situational conditions which were presumed 
to be relevant to such characteristics. The emphasis on 
relevance as an essential aspect of the relationship be- 
tween personality characteristics and situational variables 
arose out of the recognition that previous leadership re- 
search which focused on either the trait or group approach 
generally failed to have predictive value for the selection 
of leaders. 

Specifically, the study investigated the interaction be- 
tween fact and slow decision time measures of the leaders 
and task conditions providing pressure for speed or 
quality of group performance. Instructions to leaders for 
fast or slow decision-making behavior were also irtro- 
duced into the design as an additional variable intended to 
either coincide with or counteract the leader personality 
characteristics under investigation. 

The following general hypothesis was proposed re- 
garding the expected direction of the interaction: the 
problem solving functioning of groups under conditions 
and instructions which are assumed to be congruent with 
the decision-time characteristics of the leaders is su- 
perior to the problem solving functioning of groups under 
conditions and instructions which are not congruent with 
the decision-time characteristics of the leaders. In ac- 
cordance with the general hypothesis, sub-hypotheses 
were stated for each of the dependent variables in terms 
of three categories of congruency. Congruent, partially 
congruent and noncongruent groups were defined on the 
basis of the degree of similarity between leader person- 
ality and the two experimental variables. The following 
variables reflecting the problem solving efficiency, 
process and evaluation by groups and leaders, were in- 
vestigated: Number of Trials, Average Error per Trial, 
Persons by Units per Trial, Total Time, Average Time 
between Trials, Leader/Member Idea Ratio, Number of 
Pushing Statements per Trial, Number of Oppositional 
Statements per Trial,.Group Self-Evaluations, Group 
Evaluations of Leaders, Leader Self-Evaluations, and 
Leader Evaluations of Groups. The problem solving task 
required the group to increase by a fixed amount the 
number of units in an electrical circuit system. In order 
to solve the problem all the members had to participate. 

The subjects of the study were assigned to 64 four- 
man groups. Leaders were appointed on the basis of their 
performance on a modified version of the Cartwright 
decision-time apparatus. Thirty-two Ss with the highest 
decision-time scores and 32 Ss with the lowest decision- 
time scores were designated as Fast and Slow Leaders 
respectively. Group members were randomly selected 
from the middle range of decision-time scores. The three 
independent variables, namely Leader Decision Time, In- 
structions to Leaders and Task Conditions were combined 
in a 2 x 2 x 2 design, yielding a total of eight treatment 
combination sub-groups consisting of eight groups each. 

The data were submitted to a three-factor analysis of 
variance and in four of the 12 dependent variables signifi- 
cant second-order interactions were obtained: Number of 
Trials, Persons by Units per Trial, Leader Self-Evalua- 
tions and Leader Evaluations of Groups. Tests of the 
congruency hypotheses were made for these four variables, 
but none of the hypotheses were verified. Task Conditions 
yielded significant main effects in five dependent variables. 
These results showed fewer errors but more opposition to 
group progress, more time spent in deliberation between 
trials, and more time to reach solution under quality 
task conditions as compared with Speed Task Conditions. 











Instructions to Leaders also yielded significant main 
effects. The results showed less opposition to group 
progress, less time spent in deliberation between trials 
and less time required to reach solution under the Fast 
Instructions as compared with the Slow Instructions to 

the Leaders. No significant differences between Fast 

and Slow Leaders as measured by decision-time scores 
was found. 

Additional analyses of the four variables in which 
interaction occurred were attempted to determine whether 
any consistent patterns other than the hypothesized con- 
gruency could account for the obtained interaction. None 
of the analyses showed consistent results. Empirically, 
however, it was found that the Slow Leader, Fast In- 
structions, Quality Task Conditions treatment combina- 
tion produced the highest degree of group effectiveness, 
and that the Fast Leader, Slow Instructions, Speed Con- 
ditions treatment combination produced the lowest degree 
of effectiveness, as measured by Number of Trials and 
error variables. These results suggest that (a) pressure 
for speed tends to reduce effectiveness, and that (b) a 
higher degree of group effectiveness is likely to be 
achieved under Quality Task Conditions when the leader’s 
behavior in terms of the speed with which he makes de- 
cisions differentiates him to some extent from the rest 
of the group. 

Decision-Time characteristics were shown to be sig- 
nificantly related to the Psychasthenia scale of the MMPI, 
as hypothesized, suggesting that slow decision time is a 
behavioral correlate of the personality syndrome associ- 
ated with the Pt scale. The predicted relationship of the 
Hysteria scale of the MMPI to decision time was not 
verified. 

Because of the relationship between the Pt scale and 
the decision time scores, and the possibility that these 
decision scores did not represent an unequivocal be- 
havioral measure, an additional analysis of the data was 
carried out with the high and the low scores of the Pt 
scale substituted as the basis for the classification of the 
64 Leaders. The factorial analyses of variance did not 
yield significant main or second-order interaction effects, 
although first-order interaction occurred leading to the 
conclusion that the decision time basis for classification 
was a defensible procedure since the basic nature of the 
findings remained the same. 

While the results of the investigation showed no con- 
sistent effect of leader decision-time characteristics on 
group performance, they offered some modicum of evi- 
dence to suggest that leader personality interacts with 
task conditions in its effect on the group, but that the 
direction of this effect is unpredictable within the frame- 
work of the variables investigated. 

Microfilm $2.75; Xerox $6.00. 124 pages. 
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STRATIFICATION, ALIENATION AND 
THE HOSPITAL SETTING: A STUDY IN THE 
SOCIAL PSYCHOLOGY OF CHRONIC ILLNESS. 


(L. C. Card No. Mic 60-6363) 


John William Evans, Ph.D. 
The Ohio State University, 1960 


This study is part of a larger research effort aimed 
at understanding the role of social structure in hospital 
care. An investigation was made in ten tuberculosis 
hospitals of the relationship between the stratification of 
wards and the care the patient receives and the response 
he makes to the hospital situation. Stratification refers 
to the degree to which power, prestige, and social distance 
differentials are maximized in the relationships among 
the staff and between the staff and the patients. A meas- 
ure of ward stratification was related to (1) staff con- 
sensus regarding the medically relevant characteristics 
of patients; (2) the behavior patients exhibit, i.e., adjustive 
vs. nonadjustive; (3) patient satisfaction; (4) the amount 
of knowledge patients have about tuberculosis; and (5) the 
rate of irregular discharge. 

In addition to the social structural variable of strati- 
fication, the patient’s personality was also brought into 
consideration by means of the concept of alienation, a 
construct dealing with attitudes toward matters of personal 
control and normative regulation and one which therefore 
seemed especially relevant to an understanding of the 
patient’s response to long-term, institutionalized confine- 
ment. Measures of two sub-dimensions of alienation-- 
powerlessness and normlessness--were related to patient 
behavior, patient satisfaction, and irregular discharge. 

In addition to separate analyses of stratification and 
alienation, an analysis was conducted to determine what 
effects the interaction of these two factors have on the 
patient’s response. Of interest here is the question of 
the kind of reaction to hospitalization that is made by the 
highly powerless individual located on a highly stratified 
ward--as compared, for example, with the person low in 
powerlessness on the same type of ward. 

The findings indicate that, contrary to common sup- 
position, stratification is not related to either staff 
consensus or to the information patients have about 
tuberculosis. Stratification is also not related to irregular 
discharge. In regard to both patient behavior and patient 
satisfaction, however, stratification is definitely involved. 
On the highly stratified wards, patients are described by 
the staff as making poorer adjustments to their hospital 
situations than do patients on low stratification wards. 
Specifically, they are described as having a later probable 
date of discharge; complaining more often about their 
care; being more frequently depressed; refusing treat- 
ments more frequently; etcetera. A similar pattern ap- 
pears in the patient satisfaction data. Patients on the 
highly stratified wards report that they are given less in- 
formation; the doctor is less friendly; the doctor appears 
less interested in them as individuals; they are more often 
“treated like cases”; they have less trust in the doctor; 
and so on. 

With respect to the patient’s personality, the findings 
indicate that the highly normless individual--the person 
who regards the attainment of goals as dependent on the 
use of socially disapproved means--is described by the 
staff as making a less adjustive response to hospitalization 











than does the low normless individual; furthermore, the 
highly normless person expresses less satisfaction with 
his hospital situation. Similarly, with the powerlessness 
feature of alienation--the tendency to view events as be- 
yond control or choice--the highly powerless individual 
reports less satisfaction, and is described as making a 
less adjustive response to-the hospital. Neither norm- 
lessness nor powerlessness was found to be related to 
irregular discharge. 

In regard to the interactional effects of stratification 
and alienation, the combined conditions of high stratifi- 
cation of the ward and high normlessness of the patient 
make for both the most maladjustive patient behavior and 
the lowest patient satisfaction. By contrast, the most 
adjustive patient behavior and the highest patient satis- 
faction occur with patients low in normlessness who are 
on low stratification wards. The same relationships 
hold for the combined circumstances of stratification and 
powerlessness. 

Microfilm $2.75; Xerox $8.20. 177 pages. 


THE APPLICATION OF A PROJECTIVE 
TECHNIQUE FOR ANALYZING CLOTHING 
AWARENESS, CLOTHING SYMBOLS, AND 
THE RANGE OF THEMES ASSOCIATED 
WITH CLOTHING BEHAVIOR. 
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Mary Lou Lerch Rosencranz, Ph.D. 
Michigan State University, 1960 


Major Professor: Wilbur Brookover 


The purpose of this study was the explanation of 
certain aspects of clothing symbolism in social- 
psychological terms. The degree of clothing awareness 
and the use of clothing themes were assessed by means 
of a Clothing T A T -- a new technique for this particular 
area of human behavior. The investigational procedure 
included an examination of clothing awareness and cloth- 
ing themes in terms of differences in (1) social class and 
related variables, (2) age, (3) rural-urban background 
and (4) verbal intelligence. Fourteen specific hypotheses 
were formulated to test differences that might occur in 
regard to these variables. 

The seven drawings used for the Clothing T A T were 
designed to depict incongruities between clothing and sex, 
clothing and age, and clothing and social status of the 
pictured characters. A sample of eighty-two women in 
a small city in south-central Michigan was selected by a 
stratified-random technique that included a proportionate 
number of wives of men in each occupational stratum. 
Interviews were tape recorded to preserve the exact words 
of these women. 

A total clothing awareness score was given to each 
informant; this awareness score was composed of the 
addition of the number of typewritten lines of clothing 
comment, the number of characters whose clothing was 
mentioned, the number of clothing incongruities men- 
tioned, the number of cards in which clothing gave the 
idea for a story, and the number of themes that were ex- 
pressed in relation to clothing. Statistically significant 
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findings related to clothing awareness scores indicated 
that women with high awareness scores were of the upper 
social class, belonged to a greater number of organiza- 
tions, had a higher educational level, had a higher income, 
subscribed to a greater number of magazines, had higher 
verbal intelligence and had husbands in the white collar 
occupational group. 

Of the nine hypotheses proposed in relation to clothing 
awareness, seven were substantiated in data analyses. 
Social class and all of its related aspects (occupation, 
income, education, organizational membership and maga- 
zine readership) were found to have significant relation- 
ships to clothing awareness. Verbal intelligence proved 
to have a significant association with clothing awareness. 
The two variables not significantly related to clothing 
awareness were age and rural-urban background. 

Women who noted age and clothing incongruities were 
from the upper social class, the upper educational level, 
belonged to two or more organizations, subscribed to three 
or more types of magazines and were wives of white collar 
workers. Those who observed formal incongruities were 
from the upper social class, the higher income level and 
were wives of white collar workers. Women aware of 
status incongruities belonged to a high income level, had 


high verbal intelligence and came from urban communities. 


Informants who most often stated that clothing gave 
them the ideas for their stories were from the upper 
social class, from the white collar group, participated in 


two or more organizations and had high verbal intelligence. 


Although one of the primary aims in analyzing the 
thematic content of the clothing protocols was to ascer- 
tain the range and type of clothing themes in this explora- 
tory study, there were thirty-three statistically significant 
findings from analysis of the associations between cloth- 
ing themes and the variables tested. Two of the five 
hypotheses proposed in relation to clothing themes were 
supported by the data and a third variable reinforced the 
thesis by indicating a trend in the direction which was 
theoretically anticipated. Social class showed a signifi- 
cant relationship to the use of social class themes; edu- 
cation was significantly related to the use of clothing of 
another culture theme; occupation of informant proved to 
have a relationship to occupational clothing themes that 
approached significance. Education of informant was not 
related to the use of sex themes (clothes appropriate for 
men or women). Thirty-six different themes incorporated 
clothing symbols. 

The general conclusion to be drawn is that clothing is 
an important guide in determining the role and status of 
unknown persons. The fact that sixty percent of the in- 
formants stated that clothing gave the idea for the story 
in five or more cards lends added weight to the thesis. 

As many as ninety percent of the informants used clothing 
as the basis of her story for Cards Three and Five. The 
potentialities in the use of the Clothing T A T are un- 
limited. Other types of situations could be pictured; the 
T A T in its present form could be used with subjects of 
both sexes and a variety of age groupings to secure a 
wider view of the use of clothing in identifying the charac- 
ters pictured. Despite the limitations of a relatively 
small sample, the range of topics concerning clothing hold 
promise for an exciting new area of investigation. Such 
studies are needed if we are to better understand the 
highly complex use of clothing as a social-psychological 
symbol. Microfilm $2.75; Xerox $7.60. 164 pages. 
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AND PASSIVE RESISTANCE TO 
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Our interest in the following experiment was in study- 
ing two forms of resistance to social power: active re- 
sistance and passive resistance. Active resistance refers 
to an individual’s behaving opposite to the direction of 
the influencer’s influence attempt (e.g. changing one’s 
attitude opposite to the position advocated by the influ- 
encer); whereas passive resistance refers to an indi- 
vidual’s conforming less in the direction of the influence 
attempt (e.g. retaining one’s initial attitude and changing 
neither towards nor opposite to the position advocated by 
the influencer). We hypothesized that an influencer who 
was disliked would be resisted more in his influence at- 
tempts than one who was neutral or liked. We further 
hypothesized that an influencer who falsely claimed to be 
an expert would be resisted in his attempts to influence 
another. And finally, we hypothesized that an influencer 
who sought to totally and completely control or determine 
another’s behavior would be resisted. We predicted both 
active and passive resistance to the above types of 
influencers. 

Our three independent variables (a disliked versus a 
neutral influencer; a false-expert influencer; and a con- 
trolling influencer) were manipulated according to a 
memorized script by a role-playing male assistant who 
enacted the role before groups of Ss in an audience-type 
situation. Our total N was 88 female Ss divided into six 
groups. The Ss were presented with two tasks: the first 
was a star estimations task, the second an attitude issue 
involving comparisons between Russia and the United 
States. Pre-influence and post-influence measures were 
obtained for both tasks, the direction of the S’s change 
between pre-and-post being our index of resistance to 
influence. 

Our major experimental results showed that generally: 
(1) There was significantly greater resistance to the in- 
fluence attempts of a disliked influencer as compared with 
a neutral influencer. (2) There was greater resistance to 
the false-expert influencer as compared to the “control” 
condition. (3) There was greater resistance to the in- 
fluencer who sought to control the individual’s behavior as 
compared with the “control” condition. (4) There was 
greater resistance to the influencer under all conditions 
of our experiment among persons high in the need for in- 
dependence as compared with persons low in the need. 
These findings support our major hypotheses. 

Conclusions were drawn from the experiment as to 
the importance of the attraction between the influencer 
and influencee, the importance of the task presented to 
the Ss, and the importance of personality variables, es- 
pecially the need for independence. An extension of the 
theory of social power to theories of cognitive balance was 
also made. Microfilm $3.60; Xerox $12.60. 278 pages. 
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A STUDY OF SELF-STRUCTURE 
AND LEVEL OF ASPIRATION IN 


DELINQUENT AND NON-DELINQUENT BOYS 


(L. C. Card No. Mic 60-5612) 


Edward Harvey Selden, Ph.D. 
University of Minnesota, 1960 


Problem. The purpose of this research was to ex- 
amine the self-structure and the level of aspiration of 
delinquent boys and to determine whether they would dif- 
fer from comparable non-delinquent boys on the variables 


under investigation. 


Hypotheses. It was hypothesized that delinquent boys 
would differ from non-delinquent boys on such self- 
structure variables as the self concept, self-ideal, con- 
cept of others, self-satisfaction, and a measure of the 
discrepancy between self concept and self-ideal. It was 
also hypothesized that delinquents and non-delinquents 
would differ on such level of aspiration variables as the 
initial goal, the average goal, performance, the goal- 
discrepancy, and the amount of shift of goals. It was 
further hypothesized that the self-structure and level of 
aspiration variables would be related within the two 
groups and that the delinquent and non-delinquent boys 
would differ in the degree of relationship on the variables 





investigated. 


Design. A sample of fifty delinquent boys, fifteen to 
eighteen years old, of average intelligence, were se- 
lected. A comparable sample of fifty boys of similar 
socio-economic level, with no juvenile court record or 
adjudication of delinquency, was also selected. A modifi- 
cation of the Bills’ Index of Adjustment and Values was 
used with both samples to obtain measures of the self- 
structure variables. The Cassel Group Level of Aspira- 








tion Test was used to obtain the measures of the level of 





aspiration variables. 


The tests of the various hypotheses of mean difference 
were based on the use of Fisher’s t for uncorrelated vari- 
ables and a modification of the t test for correlated vari- 
ables. The relationship between variables was determined 
by the product-moment method and the significance of 
relationship was determined by the use of the Z’ trans- 
formation. The confidence level maintained throughout 


the study was at five per cent or less. 


Results. It was found that the non-delinquent boys 
obtained significantly higher mean scores on the meas- 
ures of the self-ideal, the average goal, performance, 
the goal-discrepancy score, and the amount of shift of 
goals. The hypotheses of significant differences between 
these two samples were not supported on the measures of 
the self concept, the concept of others, self-satisfaction, 
and the measure of the discrepancy between self concept 
and self-ideal. Only nine of sixty-six variable correla- 
tions were found to show a significant difference between 


the two samples. 


Conclusions. It was concluded that delinquents and 
comparable non-delinquents do differ on level of aspira- 
tion behavior with the delinquent setting lower average 
goals, exhibiting lower performance, maintaining a 
smaller goal-discrepancy score, and showing less flexi- 
bility in shifting goals. The delinquent also had a lower 





evaluation of their ideal-self. 


Implications. The study suggested that continued 
failure experiences of the kind faced by delinquents are 
associated with less favorable self-evaluations and lowered 














aspirations. It was suggested that the provision of suc- 
cess experiences would assist adolescent youth toward 
a more adequate self-structure. 

Microfilm $3.65; Xerox $12.85. 284 pages. 
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A theory concerning decision behavior was tested in 
a state-wide survey of Michigan high school students. 
According to this theory, the decision act is produced by 
the influence of “behavior guides” (parents, peers, im- 
pulses, values) on the adolescent making the decision. 
The influence of each guide is conditioned by three fac- 
tors; its “power” (based on the influencee’s orientation 
toward accepting the guide’s influence), its “relevance” 
to the situation (which refers to the occurance of an in- 
fluence attempt), and the influencee’s perception that the 
guide’s influence is “appropriate” in the situation. 

Each respondent was given an “Inventory” which 
measured the power of each guide, as well as the re- 
spondent’s need for independence and the coerciveness of 
his parents and peers. Each respondent was also given 
an Interview which contained questions concerning a series 
of decision situations, some relating to actual decisions 
which he had made, and some “hypothetical.” The re- 
spondents were questioned concerning the decisions they 
had made, or would have made in each situation. The 
relevance of each guide was also ascertained for each 
situation through questions asked the respondents. 

The theory was tested by means of a series of multiple 
regression analyses. Results indicated that the direction 
of action advocated by a guide (direction of relevance) is 
the single most important determinant of the decision. 
Adding measures of power and the strength with which the 
action is advocated (strength of relevance) either alone 
or in combination, did not appreciably improve the pre- 
diction of the decision made by direction of relevance 
alone. However, both power and strength of relevance 
showed some influence when the direction of relevance 
was controlled. 

Implications for the theory were not clearcut. It 
seemed possible that both power and strength of relevance 
were being reflected in the simpler measure of direction 
of relevance, and therefore that more rigid controls of 
this variable would be required for a definitive test. 

The relations of certain other variables to the inde- 
pendent variables in the decision theory were also investi- 
gated. Need for independence was found to be generally 
negatively related to parental relevance, particularly to 
father relevance. Parental coerciveness was positively 
related to parental relevance, especially for males. It was 
assumed that parents who are coercive are those who wish 
to keep their children under relatively close control. They 
therefore give frequent advice as well as frequent punish- 
ment. 

Coerciveness and need for independence were nega- 
tively correlated with the power scores. This relationship 
had been expected with the parents but not the other guides; 
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it was thought that the resentment caused by extreme 
coercion would result in reduced power for the parents, 
but an increased reliance on impulses and values. 
Females were found to have significantly greater 
power scores for all guides than did males. They also 
had more strongly relevant values than did males, and 









greater parental relevance in situations which seemed 
appropriate for parental protective concern. These dif- 
ferences were interpreted as being related to differences 
in the adolescent roles for males and females as well as 
in the adult roles being prepared for. 

Microfilm $3.05; Xerox $10.60. 234 pages. 
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SOCIAL FACTORS IN THE OUTCOME 
OF MENTAL HOSPITALIZATION 
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The Ohio State University, 1960 


Female mental patients, consecutively released from 
Columbus Psychiatric Institute and Hospital, were fol- 
lowed up six months after they “left bed” to return to the 
community. The total study group of 287 patients con- 
sisted of (1) rehospitalized patients who returned to a 
mental hospital within six months after discharge and 
(2) former patients who, at the time of follow-up, were 
still in the community. A structured interview was con- 
ducted with each patient and a significant other, usually 
a husband or relative in the patient’s household. 

The purpose of this study is to evaluate the outcome of 
hospitalization in terms of social factors that distinguish 
patients who are readmitted from those who can remain 
out of the hospital, and patients who can perform their 
social role adequately in the community from those who 
perform poorly. The social factors studied include de- 
scriptive characteristics, such as race, religion, age; 
family characteristics, such as family type and household 
composition; attitudinal variables, such as the expecta- 
tions which attach to the female role in the family context. 

It was found that rehospitalization tends to select 
middle class women who are married, with young children 
and with one or more adult females in the household. 
Relatives frequently feel that readmission occurred be- 
cause of family friction or household problems. The role 
expectations held for the women are significantly lower 
and less consistent for readmitted than they are for 
former patients. In terms of social role performance, 
rehospitalized patients are low level performers by com- 
parison with former patients. Psychological functioning 
most significantly differentiates the readmitted group 
from former patients. Readmitted patients manifest a 
greater range of abnormal symptoms; they tend to have 
more symptoms than former patients have and to mani- 
fest more acute, episodic symptoms than do former 
patients. Thus, readmission clearly selects sicker, more 
acute, cases. 

Several social factors distinguish high level from low 
level performers in the community: the high level per- 
former tends to be middle class, married, with young 
children and living in a nuclear family. High performance 





levels are associated with high role expectations and with 
agreement in expectations held by both the former patient 
and by her significant other, although, in general, the 
significant other’s expectations are not as high as are the 
former patient’s self expectations. The relationship be- 
tween performance and expectations is interpreted in 
terms of a corrosion process whereby expectations are 
modified to suit the woman’s performance level. 

Comparison of the variables associated separately 
with readmission and performance level indicates the 
differences between these two outcome criteria. Re- 
admitted patients are more like high level former patients 
in terms of family characteristics, but they resemble low 
level former patients in the specific performance areas. 

Finally, the characteristics of two types of good out- 
come families are described. Both are nuclear families 
characterized by basically harmonious marital relations, 
but the two types are distinguished by their stage in the 
family life cycle. 

Microfilm $3.45; Xerox $12.15. 267 pages. 
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The social roles of the concert pianist are studied 
from two interdependent foci: (1) behavior relevant to 
the occupational sub-culture of American Society; and 
(2) behavior relevant to a collectivity which the author de- 
fines as the musical sub-culture of American Society. 

The author posits the existence of an esthetic or ex- 
pressive need in people which becomes increasingly 
evident as societies become more urbanized and industri- 
alized with leisure time being made more available to 
more people. Esthetic or expressive values associated 
with musical performance, and particularly the perform- 
ance of “scuohisticated,” “high level” or “serious” piano 
music constitute the matrix about which the musical sub- 
culture is organized. 

The requirement for specialists to satisfy esthetic or 
expressive needs of members of the musical sub-culture 
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accounts for the occupational differentiation of the status 
of concert pianist. 

The basic relationships between the concert pianist 
and the musical sub-culture are seen as an “exchange 
process” in which rewards made available by the musical 
sub-culture are exchanged for the artist’s expressive 
performances. 

The reciprocal expectations of the artist and the musi- 
cal sub-culture are seen as basic structural components 
of an institutionalized, patterned behavioral complex. 

The major functions of the concert pianist are to per- 
petuate the musical sub-culture and contribute to its 
stability. The manner in which the potential artist ac- 
quires the motivation to perform the social roles relevant 
to his functions are regulated by the recruitment demands 
of both the occupational and musical sub-cultures. Three 
career stages are described relevant to the development 
of motivation, acquiring knowledge and experience in role 
performance and performing related functions: (1) adap- 
tive stage, during which the pianist acquires technical 
skills and knowledge; (2) adjustive stage, during which the 
pianist learns to reciprocate audience expectations; and 
(3) expressive stage, during which the pianist evaluates 
his expressive competence with respect to the values and 
norms of both the occupational and musical sub-cultures. 

Career development as a concert pianist is found to 
require a special type of education characterized by in- 
tensity and exclusiveness as opposed to general academic 
or even advanced musical education. Those pianists who 
have been socialized within the value framework of the 
musical sub-culture where intensity and exclusiveness 
are emphasized are found to be more successful in their 
efforts to move upward in the occupational sub-culture. 
The author attributes the tendency towards success of 
these pianists to the anchoring of career motivation and 
the acquisition of relevant values, norms and technical 
proficiency during the earliest career stages. 

The musical sub-culture is found to be homogeneous 
with respect to a number of non-expressive criteria such 
as ethnicity, education and income. The more upwardly 
mobile pianists are found to be those whose ethnic charac- 
teristic most closely approach the modal ethnic character- 
istics of the musical sub-culture. 

The diversity of esthetic criteria in the musical sub- 
culture, voluntary and transient membership are the major 
sources of tension with respect to the performance of the 
artist’s roles and functions. The tension is reduced by the 
behavior of the musical entrepreneur which serves to 
stabilize esthetic values and opportunities to perform, 
providing, in addition, incentives facilitating recruitment 
to the musical profession, and goals for occupational 
mobility. 

Data for the study are drawn largely from interviews 
conducted by the author with thirty concert pianists. 

Microfilm $2.75; Xerox $9.70. 211 pages. 





BLAME ACCEPTANCE AMONG 
OHIO PRISONERS 


(L. C. Card No. Mic 60-6354) 


John Pradbee Clark, Ph.D. 
The Ohio State University, 1960 


It has long been observed that some legal offenders 
tend to blame other persons and things for their offenses 
while others do not. Redl in Children Who Hate writes 
that a characteristic of the “delinquent ego” is its “dis- 
organization in the face of guilt,” i.e., the inability to 
accept guilt in the immediate situation and to take con- 
structive steps to avoid such circumstances in the future. 
Since much of our treatment effort for legal offenders is 
theoretically based upon the offender’s accepting the re- 
sponsibility for his wrongdoings, investigation of this be- 
havior should be of value. 

Although the concept of blame acceptance and rejec- 
tion probably entails many facets, the purpose of this 
study was to identify and measure the direction of the 
offenders’ blame orientation and to examine interrelation- 
ships with selected personal data items and with certain 
other social attitudes. 

Data were gathered by questionnaire from 336 new 
admissions at the Ohio Penitentiary during a three-month 
period and from their institutional case records. Three 
separate scales were constructed to measure the of- 
fenders’ blame orientation: one, of ten items concerning 
their last offense; another, a semi-projective scale of 
six items concerning several guilt-inducing situations in 
which blame had been assigned; and the third, a six-item 
scale concerning the acceptance or rejection of responsi- 
bility for outcomes in various social situations in which 
the offenders had probably been involved. Since these 
scales were found to be highly intercorrelated, they were 
combined into a total blame scale to yield the scores 
used in the analysis. 

The offender’s blame orientation toward his last of- 
fense was found to be significantly related to his accept- 
ance or rejection of responsibility for other events in 
which he was involved, indicating the presence of a gen- 
eralized blame orientation attitude. 

Few of the social background characteristics were 
found to be related to the offenders’ blame acceptance. 
Personal offenders were more blame rejecting than were 
property offenders. There was a slight tendency for those 
with greater intelligence and more education to be more 
blame accepting. Negroes born in the South were more 
blame rejecting than were others. 

The prisoners’ attitudes toward acceptance or rejec- 
tion of blame was related to several other social attitudes 
examined. The more powerless the offenders felt in the 
control of their social environment, the more blame re- 
jecting they were. Similarly, the greater their feelings 
that normless behavior is required to reach socially ap- 
proved goals, the more likely they were to be blame re- 
jecting. The more socially isolated the offenders felt 
themselves to be, the more blame rejecting they were. 
Those offenders who adhered most closely to lower-class 
values were found to be most blame rejecting; however, 
the offenders’ adherence to norms and values associated 
with criminality was not significantly related to their 
blame orientation. 

Therefore, it was concluded that the acceptance or 
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rejection of responsibility by offenders for social occur- 
rences including their last offense is a generalized atti- 
tude within a larger attitudinal complex. Some of the 
related attitudes have been identified in this study. 
Microfilm $2.75; Xerox $6.40. 131 pages. 


RELIGION AND ASSIMILATION 
IN TWO MUSLIM COMMUNITIES 
IN AMERICA 


(L. C. Card No. Mic 60-4981) 


Abdo A. Elkholy, Ph.D. 
Princeton University, 1960 


It is the thesis of this study that assimilation of an 
immigrant group is not necessarily hindered by adherence 
to an original religion differing from the religion pre- 
vailing in the adopted culture. This notion runs counter 
to the idea, held by numerous students of acculturation, 
that there is a negative correlation between the degree of 
assimilation and adherence to native religion. 

Support for this thesis is based on the comparative 
analysis of two Arab-Muslim communities in the United 
States: one in Toledo, Ohio and the other in Detroit, 
Michigan. The data for the analysis were collected chiefly 
through interviewing the members of a sample picked at 
random from each community. 

In the following manner, the statistics showed the in- 
validity of assuming an antithesis between assimilation 
and original religiosity: Toledo community was found to 
be more assimilated than the Detroit community, yet it 
also proved to be more religious. 

Moreover, this dissertation reveals some important 
variables affecting both the degree of assimilation and 
religiosity; these may explain the difference between the 
two communities whose ethno-religious backgrounds are 
identical. The different occupational patterns of Toledo 
and Detroit Muslims were found to be related to the dif- 
ference in the two communities’ assimilation and religi- 
osity. The Toledo community represents the business 
class, while Detroit represents the working class. The 
nature of the Toledo business -- most of the males in the 
community are bar owners -- has necessitated ecological 
dispersion of the community. Thus the members, who have 
become exposed to the American culture in their business 
and residence, are more assimilated into their new cul- 
ture than the Detroit members. Working almost solely in 
the auto factories of Detroit, these Muslims live in a 
ghetto-like community in Dearborn. Besides delaying the 
process of assimilation, the residential concentration of 
the Detroit community has perpetuated the traditional con- 
cepts of family and social relations, as well as of religion 
and of the sectarian conflict between Sunnis and Shi’ahs. 
These traditional attitudes of the Detroit community have 
dissociated the American-born generations from the first- 
generation immigrants, and an area of cultural disconti- 
nuity has thus been created. On the other hand, the 
moderate attitudes of the Toledo first-generation immi- 
grants have helped to bridge the gap between generations, 
and the community as a whole, through active social par- 
ticipation by the American-born generation, has gained a 
high degree of assimilation. 





Being exposed to the American culture and aware of 
the threat that Christianity poses to their younger gen- 
erations, the Toledo community, through cooperation 
between its two sects, has managed to build a common 
religious front to fortify its faith and preserve its re- 
ligious identity. Religion in Toledo has been pursued as 
a means of emulating, and being accepted by, the Ameri- 
can socio-economic middle class. Thus religion has 
become separate from nationality and the community has 
accepted the services of a non-Arab Muslim religious 
scholar who has skillfully managed to promote the social- 
religious activities of the community. The sectarian 
dispute in Detroit, which is related to residential con- 
centration and a low degree of assimilation, has prevented 
the promotion of religion in the community. In the sec- 
tarian struggle over social leadership, -- the same strug- 
gle that existed in the old country -- the concern of each 
sect has been not with religion itself, but with Arab 
nationalism as a means of gaining the traditional support 
of the authority in the old country. 

While the two communities tend to move in different 
directions, our thesis, at least for the Arab-Muslim com- 
munities in America, has a number of practical and theo- 
retical implications. Our findings have asserted the 
relations between assimilation and religiosity, on the one 
hand, and between traditionalism and nationalism on the 
other. These pairs of relations are, as we have tried to 
prove, the function of differences in (a) occupational pat- 
terns, (b) socio-economic status, (c) ecological dis- 
persion, (d) sectarian conflict, and, above all (e) the role 
played by religious leaders. 

This is a contribution which may suggest another theo- 
retical approach to the problems of minority groups in 
the scheme of acculturation and assimilation. 

Microfilm $4.65; Xerox $16.45. 361 pages. 


THE SOCIAL AGENCY 
EXECUTIVE — A STUDY OF 
ORGANIZATIONAL ISOLATION 


(L. C. Card No. Mic 60-5159) 


Louis Goldstein, Ph.D. 
University of Minnesota, 1960 


The study has sought to investigate and explain the 
organizational isolation of the executive of an enterprise 
from a sociological framework. Only the top paid pro- 
fessional employee of the organization was defined herein 
as the executive. He is unique and alone at the apex of 
the organizational hierarchy, as he functions between the 
divergent interests and perspectives of the board of di- 
rectors and the professional staff. 

The executive position in modern organization and 
society is regarded as extremely vital in many aspects 
of community, national, and international affairs. Un- 
fortunately the limited theoretical discussions and absence 
of empirical research on the executive have provided 
meager theoretical contributions. Inadequate productivity 
on this score is due, in part, to inadequate frameworks. 

A complete and accepted theory of large scale organiza- 
tion has yet to be developed. 

Organizational isolation of executives was defined as 
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“the real or imagined perception by an individual of social 
separation, in whole or in part, from others in a formal 
or informal social network or organization.” Social or- 
ganization was viewed as a “continuing system of. ..human 
activities. ..satisfying particular human needs in inter- 
action with other systems...” Organizational concepts 
included role, status or position, hierarchy, bureaucracy, 
power, authority, prestige, and formal and informal or- 
ganization. Role conflict and reference group theory from 
social psychology served to supply dynamic dimensions of 
analysis for the social interaction process. 

The profession of social work was selected for the 
practice setting of the executive, within the structure of 
a private non-profit social agency. A homogeneous 
sample of 278 executives of social group work agencies 
was selected from around the country. An original ques- 
tionnaire was developed as the principal data collection 
instrument. Statistical methods included chi square, rank 
order correlation, and certain measures of central tend- 
ency. Confidence in the reliability of the observations 
was noted by comparing the findings from two segments 
of the sample, settlements and Jewish community centers. 

The four major hypotheses of the study are: 


1. The social agency executive is isolated in terms 
of social organization. 


2. The formal organization tends to initiate and 
maintain role conflict in the position of the 
executive. 


3. Executives are not able to resolve their sense of 
isolation within the formal organization. To this 
end, they develop relationships and behavior pat- 
terns outside the organization. 


4. The important reference groups for executives 
are those represented by their boards and other 
social work executives and prestige groups in the 
profession. 


The data and their evaluation tend to support the major 
hypotheses. Several variables were significantly associ- 
ated with the hypotheses: professional training, identi- 
fication with and activity in professional associations and 
thought given to the loneliness of the executive position 
and role. Other variables or measures were inconclusive. 
These included sex, marital status, size of agency, and 
community population. The theoretical framework de- 
veloped for this study can be generalized to other social 
agency executives. The principles of social organization 
may be applicable to executives of other professional and 
similar organizational settings whose traditions and values 
are comparable to those in social work. 

This exploratory study ends with suggestive leads for 
further research on the topic within the field of social 
work and other professional and organizational settings. 
Questions are raised as to the implications of the findings 
for social work administrative theory, professional train- 
ing for the executive position, and the role of national 
service agencies, professional associations, and local co- 
ordinating councils. 

Microfilm $3.55; Xerox $12.60. 276 pages. 





STATUS CONSISTENCY, VERTICAL 
MOBILITY AND SYMPTOMS OF STRESS. 


(L. C. Card No. Mic 60-6886) 


Elton Fender Jackson, Ph.D. 
University of Michigan, 1960 


The major purpose of this study is to test the hypothe- 
sis that status inconsistency is a source of stress for the 
individual. Previous research, based on a multi- 
dimensional view of stratification, has shown that persons 
with inconsistent status are likely to be advocates of social 
change and to be social isolates. This suggests that such 
persons experience psychological stress because of their 
conflicting and ambiguous social positions. A second pur- 
pose of the study is to determine if status inconsistency 
is equally stressful for the individual whether or not it is 
due to his vertical mobility. 

The data for this study come from a national sample 
survey dealing with mental health and psychological ad- 
justment. To measure degree of status consistency three 
status dimensions are used--occupation, racial-ethnic 
origin, and education. There are thus twenty-seven pos- 
sible combinations of ranks that an individual might hold; 
these are divided into groups of varying degrees of status 
consistency. Stress is measured in this study by the com- 
bined responses to sixteen questions about a variety of 
psychosomatic symptoms that have been validated in previ- 
ous research as indicators of neurosis. 

The major finding of the study is that, as predicted, 
status inconsistency produces high psychosomatic symptom 
levels. The relationship varies, however, with the pattern 
of status inconsistency. Persons of low occupational and 
educational status and high racial-ethnic status report 
many more sumptoms than status consistents. But this 
is not true for persons of the reverse pattern--high oc- 
cupational and educational ranks and low racial-ethnic 
rank. This finding is best interpreted in the light of past 
research that showed that inconsistent persons of the 
latter pattern were much more likely to be politically 
liberal than inconsistents of the former pattern. This sug- 
gests that all patterns of status inconsistency are stress- 
ful for the individual, but that the response to stress varies 
with the pattern. 

Two factors are suggested to account for these varia- 
tions in response. 1) The achievement status of the in- 
consistent person; this is positively associated with the 
tendency to make an active, coping response to problems 
and with the ability to see problems in their social con- 
text. 2) The positions of achieved and ascribed ranks 
relative to one another; when achieved rank is inferior to 
ascribed rank, the inconsistent tends to define his diffi- 
culties as resulting from personal failure, predisposing 
him to make an internal response. The converse pattern 
of inconsistency leads the individual to a socially directed 
response since he is unlikely to blame himself for his dif- 
ficulties. For these reasons, the active, coping, socially 
directed response of political liberalism is found among 
inconsistents of high educational and occupational status 
and low racial-ethnic status, and the passive, internally 
directed response of psychosomatic symptomization is 
found among inconsistents of the reverse pattern. 

A second analysis shows that inconsistents who can 
equalize their status ranks through upward mobility 
(i.e., young persons of low achieved and high ascribed 
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status) report proportionately fewer psychosomatic 
symptoms. This suggests that upward mobility is another 
alternative response to the stress of status inconsistency, 
and that, when available, it is preferred to psychosomatic 
symptomization. Lastly, a control for intergenerational 
occupational mobility reduces but slightly, if at all, the 
relationship between status inconsistency and high symptom 
level. The data also suggest that sharp status incon- 
sistency has a more stressful impact on the individual 

than does downward mobility. 

The findings of this study, then, imply that a multi- 
dimensional view of status leads to a better understanding 
of the nature of social stratification and its influence on 
the individual than does the traditional view of separate, 
distinct classes ranked in a single hierarchy. 

Microfilm $2.75; Xerox $8.40. 182 pages. 


EMPIRICAL TEST OF A DEMOGRAPHIC 
MODEL WITH REFERENCE TO 
FERTILITY OF WOMEN IN THE STATE 
OF WASHINGTON: 1920 TO 1959. 


(L. C. Card No. Mic 60-5970) 


Denis Peter Mazur, Ph.D. 
University of Washington, 1960 - 


Chairman: Calvin D. Schmid 


This study represents an empirical design of a demo- 
graphic model and its evaluation on the basis of actual 
livebirth statistics for the state of Washington. Tables 
of annual fertility rates by age of mother by order of birth 
of child for all women in the state of Washington between 
1920 and 1959 are analyzed and contrasted with age-order 
specific rates of successive cohorts describing the child- 
bearing history of women born in a particular period and 
followed through life. The annual age-order specific 
fertility rates are expressed in five-year averages. These 
rates, after having been adjusted for underenumeration of 
women and underregistration of births, are compared with 
corresponding rates obtained from the application of the 
model. 

The main sources of data are annual reports of the 
National Office of Vital Statistics; United States Bureau 
of the Census publications, and special tabulations of the 
Washington State Department of Health. 

The most significant finding of this study is an extra- 
ordinary agreement between the results obtained from the 
application of the model and the actual rates. Prediction 
of fertility is accomplished by using three elementary 
parameters in a specified way which defines the basic 
structure of the model. Robinson’s coefficient of agree- 
ment is used in measuring closeness of fit between the 
actual and the predicted rate distributions in five-year 
age groups by order of birth of child for 1925-29, 1935-39, 
1945-49 and 1955-59 quinquennia. Values of the coef- 
ficient indicate a very close agreement between the pre- 
dicted and the observed rates ranging from .94 to 1.0, or 
a completely perfect agreement. 


Microfilm $2.75; Xerox $6.40. 135 pages. 









FERTILITY PATTERNS IN 
SELECTED AREAS IN EGYPT 


(L. C. Card No. Mic 60-5042) 


Hanna Rizk, Ph.D. 
Princeton University, 1959 


In view of the current concern in Egypt about the levels 
of living of the masses and means for their improvement, 
it is important to get a clear understanding of changes in 
its variables, one of which is population. This study is an 
attempt to present a realistic picture of fertility which 
perhaps is currently the most important factor in popula- 
tion change in Egypt. 

The data for the study were collected, by the interview 
method, from selected urban semi-urban and rural areas 
for purposes of comparison. The analysis was limited to 
wives who married only once and were living with their 
husbands at the time of interview or had lived with him 
until menopause. 

The findings in the study show differences in fertility 
in urban areas. These differences are inversely related 
to socio-economic status and educational levels of hus- 
bands; they are substantial in the top levels but small in 
lower levels. There are definite but negligible differ- 
ences in semi-urban areas but no differences in rural 
areas. At the bottom of the educational pyramid, the fer- 
tility in the three areas is equally high. 

The fertility differences in urban and semi-urban areas 
are partly due to class differences in age at marriage, and 
mainly to differences in proportions practicing family 
limitation and in the size of family when birth control is 
attempted. In rural areas where fertility differences do 
not exist, there is absence of family limitation and no dif- 
ference in age at marriage. Religious affiliation seems to 
have negligible or no effect on fertility rate in rural areas, 
while its effect is marked on the fertility of the middle and 
the top classes of urban areas. 

Contrary to expectation the fertility of non-controllers, 
with the exception of that of university graduates, is lower 
in each class than that of the controllers, the difference 
being greater at lower levels. This phenomenon may be 
due to the selectivity of the involuntarily sterile and the 
subfecund women in non-controlling groups. The striking 
higher fertility of controllers in lower levels than that of 
non-controllers is a reflection of an obvious tendency 
among this group to begin to control after having large 
families. 

The ideal number of children, as expressed by wives 
who had an opinion in this matter, indicates that in all 
classes the ideal number is smaller than the actual number 
in the completed family. The ideal number of children de- 
sired by wives in incomplete families is even smaller, in 
each class, than those desired by wives in completed 
families. The size of the ideal family is smallest in top 
class, largest in bottom class. 

The present race between the increase in production 
and population growth is unbalanced. The fast reduction 
in mortality and the slow reduction in fertility have widened 
the demographic gap and the rate of population growth is 
expected to increase. 

Under the circumstances, a twofold program is neces- 
sary if the levels of living are to be raised. On the one 
hand, the modernization program must be speeded up to 
yield greater production; on the other hand, all possible 
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channels must be utilized to reduce fertility. The basic 
step for the reduction of fertility is the implementation of 
new ideals which may substitute the healthy and prosper- 
ous family for the large family. Suggestions are made 
towards that end involving fields of education, health, 
social structure, and research. 

Microfilm $2.75; Xerox $9.00. 200 pages. 


PERSONNEL ADAPTATIONS IN 
THE FEDERAL JUNIOR MANAGEMENT 
ASSISTANT PROGRAM 


(L. C. Card No. Mic 60-6938) 


Jonathan Avery Slesinger, Ph.D. 
University of Michigan, 1960 


This is a study of aspects of the Junior Management 
Assistant (JMA) program, a systematic effort by the 
federal government to recruit and develop exceptionally 
qualified administrators for public service. The research 
focuses on personnel adaptations emerging from juxta- 
posing two underlying dimensions of organizational be- 
havior, career perspectives and orientations to bureau- 
cratic structures, as the following paradigm illustrates: 


Personnel Adaptations 





Orientations to Bureaucratic Structures 
Career 


Perspectives 





Program-Oriented Rule-Oriented 





Career Civil Servants I. Administrators II. Bureaucrats 


Professionals Ill. Experts IV. Technicians 





Once empirically derived, the four types are compared 
according to social profile data and job values. In addi- 
tion, the analysis shows how administrators and bureau- 
crats differ in their responses to certain organizational 
characteristics. 

The data were obtained from questionnaires completed 
by 368 present and former JMAs in 1957. Names of JMAs 
were provided by 12 cooperating federal agencies in 
Washington, D.C. Additional names were obtained from re- 
spondents themselves from which a supplementary “snow- 
ball” sample was made. The study population represents 
about one-third of all the JMAs who were ever appointed 
to federal positions during the program’s existence, 1948 
through 1955. 

Respondents exhibited job value preferences consistent 
with their respective conceptually defined personnel adapta- 
tions. Administrators emphasized the relative importance 
of organizational goals, having influence, and getting ahead 
in the organization. Bureaucrats valued security and good 
interpersonal relations more; they valued advancement 
and having personal power and influence less. Experts 
placed relatively greater emphasis on using originality 
and having influence, but they cared less for congenial 
interpersonal relations and advancement in the organiza- 
tion. Technicians emphasized primarily advancement and 











achieving status. 











In other areas, administrators and bureaucrats, as 
their career perspective suggests, were less likely to 
transfer out or think they might transfer out of govern- 
ment compared with experts and technicians. On the other 
hand, administrators were more likely than bureaucrats 
to say they would be in a different agency in four or five 
years. Bureaucrats evidenced lower salary aspirations 
than the others. Also after being in government awhile, 
experts and technicians were more likely than adminis- 
trators and bureaucrats to become disenchanted with the 
public service as a place to build a career. 

In contrast, with the exception of graduate field of 
specialization, social profiles did not differ significantly 
among the four personnel adaptations. This finding 
coupled with the clear distinctions produced by job value 
preferences, suggests that personnel adaptations represent 
the interaction of organizationally relevant personality 
factors with salient influences inherent in bureaucratic 
situations. Furthermore, the appearance of bureaucrats 
as the modal personnel adaptation (45 per cent) among so 
select a group as JMAs, indicates the prevalence of ri- 
gidities and inflexibilities frequently attributed to bureau- 
cratic settings. 

Among basic structures, programs of support 
(e.g., welfare) as opposed to programs of restraint, 
(e.g., economic control) were found in association with 
relatively more favorable responses (i.e., higher job 
satisfaction) among administrators compared with bureau- 
crats. In contrast, programs more congruent with domi- 
nant values of American society (e.g., defense and staff 
compared to welfare) were found in association with rela- 
tively more favorable responses among bureaucrats than 
administrators. Also, administrators responded more 
favorably to internal influences, i.e., esprit de corps, 
while bureaucrats were more positively influenced by ex- 
ternal influences, i.e., prestige. 

Finally, although variations in delegation practices and 
the use of status rewards yielded no predicted differences 
between administrators and bureaucrats, administrators 
did exhibit generally favorable responses and bureaucrats 
unfavorable to deliberate fostering of continued identifica- 
tion with a select group of administrators, i.e., JMAs. 
This result clearly suggests the potential for professional- 
ization in the public service, a needed development to help 
retain administrative personnel with broad program ori- 
entations, the prototype of the professional public adminis- 
trator. Microfilm $3.05; Xerox $10.60. 234 pages. 


THE CONSTRUCTION AND 
EMPIRICAL TEST OF A THEORY 
BASED ON SELECTED VARIABLES 
IN SMALL-GROUP INTERACTION 


(L. C. Card No. Mic 60-4489) 
Joe Richard Udry, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Locke 


The purpose of this research was to construct a formal 
deductive theory of small group interaction based on five 
selected variables, and to test the utility of this theory for 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


SOCIOLOGY 2401 





predicting certain interaction patterns in a sample of 
same-sex adolescent friendship groups. The variables 
selected were size of group, consensus, interpersonal un- 
derstanding, democracy, and frequency of interaction. 

The logic of relations between propositions used in the 
development of the theory included deduction through defi- 
nitions and deduction through transitive relations (a rela- 
tion between two variables because of their common 
relation to a third). It was found that useful deduction of 
propositions through transitive relationships required an 
assumption of perfect linear relationship between vari- 
ables. In order to test the congruence of empirical data 
to the theory, it was necessary to assume that any signifi- 
cant correlation was to be interpreted as the existence of 
perfect correlation in theory, with discrepancies ac- 
counted for by errors of measurement and variables not 
controlled. 

A preliminary set of propositions relating the variables 
was provided through a review of previous studies. Appli- 
cation of the logic of deduction plus the required assump- 
tions allowed the specification of four of these propositions 
as axioms, from which six theorems could be deduced. 
The resulting ten propositions, stated in the language of 
speech, with concepts nominally defined in a rather general 
way, constituted the inclusive theory of interaction. 

The five concepts of the inclusive theory were then 
interpreted operationally for the domain of same-sex 
adolescent friendship groups. Using these variables, a 
formal restricted theory of interaction was developed on 
a mathematical model of simultaneous linear equations. 
The theory thus interpreted was subjected to an empirical 
test. This test was conducted by measurement of inter- 
action in a random sample of fifty-one same-sex groups 
of adolescents from a suburban Southern California high 
school. 

The ten hypotheses of the theory and their confirmation 
or rejection (at the 5 per cent level of confidence) as a 
result of the empirical study are as follows: (1) The 
greater the consensus, the greater the frequency of inter- 
action: confirmed. (2) The greater the size, the less 
democratic the group: rejected. (3) The greater the size, 
the less the frequency of interaction: confirmed. (4) The 
greater the frequency of interaction, the greater the under- 
standing: rejected. (5) The less democratic the group, 
the less its frequency of interaction: rejected. (6) The 
greater the size, the less the consensus: confirmed. 

(7) The greater the consensus, the greater the understand- 
ing: confirmed. (8) The smaller the size, the greater the 
understanding: rejected. (9) The greater the consensus, 
the more democratic the group: rejected. (10) The 
greater the democracy, the greater the understanding: 
rejected. 

Analysis of the results of the empirical study indicated 
that the theory was of only limited usefulness in predicting 
the interaction measurements obtained from the groups. 
Analysis of partial correlation data and inspection of 
scatter diagrams indicated that interaction patterns in 
dyads differed so distinctly from patterns in larger groups 
that for the present more theoretical progress can be 
made by separate treatment of groups of two. Although 
from the present work it was difficult to determine from 
what part of the theory discrepancies arose, deductions 
based on the assumption of perfect linear relations proved 
unreliable. It is suggested that in subsequent studies 
should this prove to be the case, only deductions based on 





the approximate degree of obtained relationship should be 

used, in spite of the severe restrictions this would place 

on the construction of deductive theory in sociology. 
Microfilm $2.75; Xerox $6.80. 142 pages. 


RESEARCH AND DEVELOPMENT 
AS A PATTERN IN INDUSTRIAL 
MANAGEMENT: A CASE STUDY OF 
INSTITUTIONALIZATION AND UNCERTAINTY. 


(L. C. Card No. Mic 60-5071) 


Harrison Colyar White, Ph.D. 
Princeton University, 1960 


The purpose of this dissertation, is to extend empirical 
knowledge about structure and process in the upper eche- 
lons of administrative organizations. The content is a 
case study of the institutionalization of the Research and 
Development (R & D) Department in a medium-sized U. S. 
manufacturing corporation. Since the R & D department 
is a new development and has unusual attributes with re- 
spect to uncertainty and information control, study of it 
reveals with unusual clarity aspects of management 
behavior. 

The interview and the questionnaire are the main 
sources of data. R & D Manager roles, the sociometric 
structure of upper management, the information economy 
of the firm, interdepartmental conflict patterns, and re- 
lations with the environment are the main areas of investi- 
gation. Technological knowledge, “legitimate” information, 
and attitudes are treated as three related aspects of the 
information economy. 

Mathematical models are used in analyzing certain 
aspects of roles, attitudes, and sociometric structure. 

A new model of clique membership and development is 
proposed which incorporates in an integrated fashion the 
affective quality of choices and the interrelation of choices 
on sociometric questions. The observed and predicted 
matrices of affective relations are given for the group of 
five R & D and twelve non-R & D Managers studied. The 
membership of opposing cliques is consistent with the data 
on inter-department conflict and R & D Manager roles. 

Standard statistical tests are used as heuristic guides 
in analyzing data on role perception, the seven types of 
sociometric choice, vocabulary recognition, attitudes, and 
information exchange. Crude operational measures are 
developed for several concepts. The lack of adequate 
probability models for statistical inference regarding 
several of the types of processes studied is discussed. 

A somewhat novel theoretical view of administrative 
organizations is developed. Specific hypotheses relating 
to role behavior and inter-departmental conflict are given. 
Some implications for industrial R & D policy are drawn. 

Microfilm $4.20; Xerox $14.65. 325 pages. 
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SOCIOLOGY, RACE QUESTION 


GOALS AND TECHNIQUES IN 
THREE NEGRO CIVIL-RIGHTS 
ORGANIZATIONS IN ALABAMA 


(L. C. Card No. Mic 60-6355) 


Jacquelyne Mary Johnson Clarke, Ph.D. 
The Ohio State University, 1960 


The general purpose of this study was to analyze the 
overt and covert goals and techniques of three Negro 
civil-rights organizations in Alabama from 1954 to 1959-- 
the Alabama Christian Movement for Human Rights in 
Birmingham, the Montgomery Improvement Association 
in Montgomery, and the Tuskegee Civic Association in 
Tuskegee--so that comparisons might be undertaken. In 
addition, some of the similarities and differences in back- 
ground characteristics and civil-rights attitudes held by 
their participants were ascertained, since such factors 
directly affect their action programs and the techniques 
employed to achieve desired ends. 

The analysis and comparison of the (1) stated organ- 
izational goals, (2) members’ conceptions of their goals, 
(3) present organizational techniques, and (4) techniques 
preferred by the members were based on data collected 
in March, April, and May, 1959, among the members of 
the three organizations. The data were collected by 
three research methods: (1) questionnaire, (2) formal 
and informal interviews, and (3) personal observations. 
Questionnaire forms were completed by a total of 519 
respondents. 

The overt goals of all the organizations may be sum- 
marized simply as the attainment of full civil rights for 
Negro citizens of Alabama in particular, and other Negroes 
in general, with emphasis upon equal, fair, and just treat- 
ment. They include the elimination of discrimination and 
segregation primarily in three specific areas: education, 
voting and other political rights, and public facilities. 
Differences among these three organizational goals are 
essentially a matter of degree rather than of kind. 

The covert goals of these organizations, as perceived 
by their members, are also similar, with the difference 
again being one of degree rather than of kind. In Birming- 
ham, the goal most often cited was that of securing free- 
dom for all men or for all Negroes. In Montgomery, it 
was that of acquiring legal, political, economic, and social 
equality, justice, and civil rights, while in Tuskegee it was 
the attainment of full citizenship. Although all of the mem- 
bers of the sample shared many general attitudes concern- 
ing civil rights, those in Tuskegee were more articulate 
in their expression of these ideas and more aware of the 
legal statutes directly affecting their civil rights. The 
Tuskegee sample felt that full voting rights and political 
equality constitute the most important area, the area where 
Negroes should obtain their civil rights first, while the 
Montgomery and Birmingham samples felt that education 
was more important. As a whole, the respondents were 
concerned about attaining full citizenship rights in the 
areas of education, voting and political rights, employment, 
and public facilities (in that order). 

The major overt techniques of each of the organiza- 
tions were those of a legal-judiciary and non-violent 
approach. Both were viewed as being necessary and 
expedient means of achieving desired goals. Members of 








the total sample preferred non-violent methods over all 
other techniques. Aside from this, the Tuskegee group 
placed greater reliance upon negotiations and conferences, 
public relations, and mass meetings; the Birmingham 
sample upon mass meetings, mass marches, and boycot- 
ting; and the Montgomery sample upon mass meetings, 
negotiations and conferences, and boycotting. 

Some solidarity and unity existed among the members 
of the organizations, more so in Birmingham than in 
Tuskegee or Montgomery. All of them face a major prob- 
lem of gaining support from Negroes in their areas who 
do not wish or are afraid to become involved in the social 
action programs designed to increase Negro civil rights. 
Although intragroup conflicts reduce organizational ef- 
fectiveness, group solidarity and unity increase when out- 
side pressures are maximized. 

There is a need for more frontal or direct attacks 
upon segregation and discrimination, primarily through 
non-violent techniques initially, and, finally, through the 
legal-judiciary approach, in these areas. 

Microfilm $2.75; Xerox $8.60. 186 pages. 


THE NATURE OF PREJUDICE: 
A THEORETICAL EVALUATION AND 
AN EMPIRICAL APPRAISAL. 


(L. C. Card No. Mic 60-5178) 


Leonard Weller, Ph.D. 
University of Minnesota, 1960 


This thesis attempted a theoretical evaluation and em- 
pirical appraisal of current explanations of prejudice. In 
terms of the grounds on which they account for prejudice, 
the theories have been consolidated into two general types: 
individualistic or personality-based, and sociological or 
group-based. The personality theories are united by the 
premise that prejudice resides “in” the personality in the 
sense that it is motivated by inner needs, or is necessary 
for the proper functioning of the ego. Three sub-forms of 
the personality theory were discussed. The Authoritarian 
Personality sees prejudice resulting from a particular 
type of personality, which is formed in early childhood. 
According to the Frustration-Aggression theory, aggres- 
sion is a necessary consequence of frustration. When 
aggression cannot be directed against its source, it may be 
displaced unto a minority group member. In the Alienation- 
Anomie theory, a condition of “normlessness” in the 
social structure is seen as effecting certain personalities 
such that they engage in prejudiced behavior. 

A number of sub-forms of the sociological or group- 
based theory of prejudice were also isolated. According 
to Conflict of Interests theory, individuals and groups are 
ever in competition for scarce values, such as wealth, 
power, and status. Minority-majority relations are viewed 
as one of the many aspects of this power struggle. On the 
individual level (one form of this theory) Conflict of In- 
terests operates as a device by which a majority group 
member can exclude some of his competitors on the basis 
of minority group membership alone. However, much of 
conflict operates on the group level (the major form of the 
theory) for individuals are assumed to join groups to 
pursue common interests. Prejudiced behavior in the form 
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of group conflict is the more serious form precisely 
because it has the full forces of the organized group be- 
hind it. 

The Situational approach is compatible with the Conflict 
of Interests explanation of prejudice. Behavior is viewed 
as a response to a group situation, and not as a function 
of individual needs. Numerous studies have demonstrated 
that individuals bend with the social wind acting in contra- 
dictory ways, as the particular situation requires. 

The comparative explanatory power of the two types of 
theories was tested by a statistical analysis and a case 
study of actual prejudice under field conditions. 

In the statistical part of the study, three scales based 
on their respective theory and twelve social structural 
variables (such as age, education, and mobility) were in- 
dependently correlated with a prejudice scale, and differ- 
ences between the two sets of correlations were compared. 
On the basis of occupation, the sample was divided into 
four classes to enable comparisons between the classes. 
The general finding is that personality variables correlate 












more highly than social structural variables with ques- 
tionnaire data on prejudice, although the differences vary 
by class. 

In the case history of Nazi Germany, an actual inci- 
dence of prejudice was examined. It was seen that since 
the late 1880’s, German anti-Semitism assumed the form 
of deliberate policy by political groups. Anti-Semitism 
thereby became integral to power politics. The Jewish 
catastrophe under Hitler can best be understood as 
a result of a political decision made by leaders of a totali- 
tarian state. Personality factors may be useful in ex- 
plaining the receptivity of the masses to the Nazi 
program of extermination. 

On the basis of the statistical and case study, the con- 
clusion emerges that prejudiced behavior can best be 
explained by sociological approaches. This is not to dis- 
miss the relevance of personality theory, but seems to 
locate its primary importance in the area of attitudes. 
A huge gulf may at times exist between attitudes and 
behavior. Microfilm $3.75; Xerox $13.30. 291 pages. 
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A STUDY TO DETERMINE THE 
EFFECTIVENESS OF THREE TYPES OF 
PATTERNS FOR THE CONTROL OF 
STUTTERING IN TERMS OF THEIR 
ACCEPTABILITY TO A REPRESENTATIVE 
SAMPLE POPULATION 


(L. C. Card No. Mic 60-3735) 


Sol Berlin, Ph.D. 
New York University, 1960 


The aim of this study was to determine the degree of 
effectiveness of three patterns for the control of stutter- 
ing, in terms of their acceptability to three types of 
listeners: “average” people, speech-trained people, and 
stutterers. 

Each of three Control Patterns (Bounce, Pull-out, and 
Prolongation), as demonstrated by a professional speech 
pathologist, was sound-filmed, spliced on to one reel, 
randomized on two other reels, and then presented to dif- 
ferent groups of viewers for their acceptability ratings 
on a prepared questionnaire form. The total group of ap- 
proximately 2,000 viewers included: 1800 volunteers 
recruited from P.T.A.’s, Y.M.C.A.’s, Police Academy, 
Transit Authority, schools and colleges, and other sources; 
95 speech-trained people recruited from public schools, 
colleges, and speech rehabilitation centers; and, 146 
stutterers currently under therapy in several New York 
City high schools. With the aid of a Table of Random 
Numbers and official Census bulletins, the investigator 
extracted the responses of 200 listeners from the parent 
population of 1800 in proportions to correspond to the 
composition of the population of New York City as to sex, 
age, educational background, and occupational level. The 
representativeness of this sample population, in these 
four demographic categories, was confirmed through the 





Chi-Square technique; the validity and reliability of the 
instruments of judgment (films and questionnaire) were 
also confirmed through other appropriate statistical 
techniques. 

1. The major finding of this study was that the viewers 
in the sample population showed a statistically significant 
preference for Pull-out over the other two forms of Con- 
trol for stuttering, regardless of sex, age, educational 
background, or occupational level. The speech-trained 
people as well as the stutterers also showed a statistically 
significant preference for Pull-out. 

2. Other findings include the following: 

a. While the sample people preferred Prolongation 
to Bounce, the group of speech-trained people as well as 
the group of stutterers showed a slight preference for 
Bounce. 

b. Within the sample population, lower Mean ratings 
to each film were generally offered by listeners in the 
lowest occupational levels, female listeners, the youngest 
listeners (14-19 years of age), and those with the lowest 
educational background. Their Mean ratings to Bounce, 
for example, were: 2.00, 2.16, and 2.20 respectively, on 
a zero-to-nine rating scale. 

c. The highest Mean rating offered by any group of 
listeners to any of the three films was only 5.71. (On this 
zero-to-nine rating scale, a rating between 4.5 and 5.5 
was considered as acceptable). This relatively high rating 
was offered to the Pull-out Pattern by listeners with pro- 
fessional school training. 

On its broadest levels, this study would indicate that: 
(1) viewers generally did not find Control Patterns highly 
acceptable as vehicles of communication; (2) of the three 
Controls, Pull-out was the definite preference of sample 
listeners as well as of speech people and of stutterers; 

(3) therapists planning to recommend Control Patterns to 
their stutterers should take into serious consideration the 
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demographic characteristics of those listeners whom the 
patients are likely to meet in their daily activities. 
Microfilm $2.75; Xerox $8.20. 178 pages. 


VALENTINE WINDT: THE ARTIST 
AS TEACHER. 


(L. C. Card No. Mic 60-6844) 


Richard James Burgwin, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to present the career and 
accomplishment of Valentine Windt, and in so doing to 
illustrate the training, methods, problems, and functions 
of the artist teacher. 

The study combines a chronological biographical treat- 
ment of the subject’s life with a thematic analysis of the 
crucial areas of influences, problems, and accomplish- 
ments. The sources include an extensive collection of 
personal papers and diaries as well as newspaper accounts 
of his work and a large number of former students’ and 
colleagues’ memories and opinions as gathered from 
letters and interviews. 

Part I of the study emphasizes the growth of Windt’s 
personality and the nature of his preparation. It is shown 
that he possessed an unusually varied training which in- 
cluded degrees in literature from Cornell and Princeton, 
professional training of the highest calibre at the Ameri- 
can Laboratory Theatre under Richard Boleslavsky, and 
educational theatre training at the Carnegie Institute of 
Technology and the State University of Iowa. His person- 
ality was a paradoxic combination of shyness and modesty, 
enthusiasm, and an intense interest in people. His habit 
of analyzing all his acquaintances preceded his interest 
in the theatre. His selection of theatre as a career came 
when his initial intention to make a career in teaching 
English seemed frustrated. 

Part II covers his active career and recounts the 
struggle to build the theatre program at the University of 
Michigan. It is shown that Windt’s principal means was 
constant dramatic production. In the face of problems 
stemming from departmental organization, campus rela- 
tions, censorship, and personal status, he staged 247 pro- 
ductions in Ann Arbor, student and professional, and one 
production on Broadway. The section concludes with an 
analysis of his repertory and the influences which shaped 
it, especially the box office pressure to which he was sub- 
ject because his production program was self-supporting. 

Part III deals with his principles and methods as a 
director, and his teaching effectiveness. His directorial 
philosophy emphasized the organic growth of a production 
under the cooperative creative stimulus of all the partici- 
pants. He regarded the playwright as the primary artist 
of the theatre. His own greatest interest and ability lay 
in the coaching of actors. Despite this, he was an ef- 
ficient, though unostentatious, administrator. His work 
as administrator, director, and coach of actors was a re- 
flection, primarily, of his personality and his instinctive 
understanding of people, rather than the result of any 
special original or unique theories. 

The study concludes that his effectiveness as a teacher 
and an artist came from a single source: his intense dedi- 









cation to his art and his ability to transmit this dedication 
and enthusiasm to others. He believed that the teacher’s 
function was to stimulate and subtly guide others to re- 
lease their own creativity. His interest in technique as 
such was only a minor factor in his work. His best teach- 
ing was done in rehearsal. He directed as a teacher and 
taught as an artist. 

Microfilm $4.20; Xerox $14.85. 327 pages. 


A REVIEW AND THEMATIC ANALYSIS 
OF ARTHUR H. VANDENBERG’S SENATE 
ADDRESSES ON FOREIGN POLICY 


(L. C. Card No. Mic 60-6862) 


A. Martin Eldersveld, Ph.D. 
University of Michigan, 1960 


The purpose of this study was to present a review and 
thematic analysis of the major foreign policy addresses 
delivered by Senator Vandenberg in the United States 
Senate. Specifically, the primary aims were: (1) to pro- 
vide a brief summary of a biographical and historical 
nature dealing with the position of leadership occupied by 
Senator Vandenberg in the United States Senate; (2) to 
provide background information relevant to the conditions 
or circumstances which prompted the delivery of these 
speeches; (3) to determine by thematic quantification the 
themes which constitute the foreign policy philosophy of 
Senator Vandenberg; (4) to present numerical and per- 
centile comparisons relative to his foreign policy philoso- 
phy before and after World War II; and (5) to reveal the 
extent and time of his reversal in foreign policy philosophy. 

Examination of the Congressional Record revealed 
twenty-two, major foreign policy speeches delivered by 
Senator Vandenberg from 1934 through 1949. Eight of these 
speeches were presented prior to World War II, fourteen 
during the postwar period. The study of these speeches 
determined the basic themes advanced by the speaker, 
which, when formulated into eleven, clearly defined the- 
matic categories, provided the framework for thematic 
analysis. The procedure for the quantification of thematic 
content within the twenty-two addresses involved the fol- 
lowing preliminary steps: (1) the extraction of 2884 theme- 
statements believed to express the foreign policy philosophy 
of Senator Vandenberg; (2) the establishment of validity in 
thematic analysis through careful definition of each the- 
matic category; and (3) the achievement of reliability or 
consistency in quantification by means of the employment 
of independent coders to test the definitions established 
by the author. 

Forty tables presented the results of thematic quanti- 
fication in terms of individual addresses, individual 
themes, and prewar and postwar period comparisons. In 
the speeches delivered prior to World War II, the per- 
centile occurrence of themes established the following 
theme-order and percentages: (1) Isolationism, 50.0; 

(2) National Wisdom, 25.1; (3) National Unity, 13.0; 

(4) National Responsibility, 5.6; (5) International Free- 
dom, 1.6; (6) International Collaboration, 1.4; (7) Candor, 
1.1; (8) National Caution, 0.9; (9) International Justice, 
0.7; (10) Public Information, 0.4; and (11) Collective 
Security, 0.2. 
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On the other hand, inthe postwar period, the theme-order 
summary revealed the following percentages: (1) Collective 
Security, 23.0; (2) National Wisdom, 21.2; (3) International 
Collaboration, 17.2; (4) National Responsibility, 9.4; (5) In- 
ternational Freedom, 8.1; (6) International Justice, 6.5; 
(7) National Unity, 4.8; (8) Candor, 4.8; (9) Public Information, 
3.6; (10) National Caution, 0.8; and (11) Isolationism, 0.6. 
The following general conclusions were revealed in 
this study: (1) As a relatively young man, Arthur H. Van- 
denberg showed an unusual interest in the traditional 
Republican philosophy of isolationism; (2) Vandenberg’s 
position on foreign affairs, in his postwar addresses, was 
designed to serve to prevent future wars, and is an im- 
plicit recognition that the doctrine of isolationism is rot 
practicable; (3) Vandenberg became a symbol of biparti- 
sanship as he worked cooperatively with Democratic 
leaders in advancing the international themes of Collec- 
tive Security, Collaboration, Freedom, and Justice; 
(4) Vandenberg, apparently because world conditions had 
changed and thereby called for new choices, used the Col- 
lective Security theme most frequently in postwar ad- 
dresses; (5) Vandenberg appropriately used certain 
national themes (National Unity, National Wisdom, National 
Responsibility) to support both isolationism and interna- 
tional collaboration; and (6) The lowest ranking themes, 
namely, Candor, Public Information, and Caution, were 
largely incidental to the eight higher ranking themes. 
Microfilm $3.05; Xerox $10.60. 233 pages. 


COMPARISONS OF THE GOALS 
THAT PARENTS OF STUTTERERS 
AND PARENTS OF NON-STUTTERERS 
SET FOR THEIR CHILDREN 


(L. C. Card No. Mic 60-6179) 


Ronald Goldman, Ph.D. 
University of Pittsburgh, 1960 


The purpose of this study was to investigate whether 
differences exist between parents of stutterers and 
parents of non-stutterers in the goals they set for their 
children. In addition, relationships were determined be- 
tween measures of estimates of performance on a motor 
aspiration task (Rotter Board) and estimates of perform- 
ance on a task more specifically related to speech. 

A group of 24 sets of experimental family units 
(mother, father, and stuttering child) and a group of 24 
sets of control family units (mother, father, and non- 
stuttering child) were employed as subjects. Each child 
(stuttering and non-stuttering) was given the Rotter Board 
test and the speech test, while his mother and father view- 
ing the procedure from separate sound-treated rooms 
were required to estimate their child’s performance 
scores. In addition, these parents were also required to 
predict their children’s self estimate as well as the esti- 
mate their children would predict their parents were 
estimating for them. The children had to estimate their 
own performance scores as well as the scores they ex- 
pected their parents to estimate for them. 

The tests were so designed that every subject was ex- 
posed to ten successes and ten failures on both the 
Rotter Board and the Verbal Task. Trials where subjects 
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obtained a better score than they estimated were labelled 
“success” trials. Trials where subjects obtained a 
poorer score than they estimated were labelled “failure” 
trials. In order to provide uniform experiences, sequence 
and degree of both success and failure were also controlled. 

Results were observed which may be interpreted as 
partial support for the contentions that parents of stut- 
terers set higher goals for their children than do parents 
of non-stutterers. The supportive data tend to center 
around the goal setting behavior of the fathers of the stut- 
tering children. From the results observed, it seems 
that the fathers of stutterers are setting higher speech 
goals for their children than are the fathers of non- 
stutterers. The stutterers’ fathers also seemed to react 
to failure on the Rotter Board and the Verbal Task less 
realistically, (i.e., less frequently lowered goals following 
failure), than the non-stutterers’ fathers. The major dif- 
ference to be found between the mothers of stutterers and 
the mothers of non-stutterers was on the Rotter Board. 
The mothers of stutterers set a goal level for the initial 
trial on the Rotter Board that was higher than the initial 
goal set by the mothers of non-stutterers. The only sta- 
tistically significant difference to be found between the 
two groups of mothers on the Verbal Task was in their 
mean D-scores under conditions of success. In this analy- 
sis the mothers of non-stutterers expected less of their 
children after success experiences than did the mothers 
of stutterers. 

The analysis of the children’s data indicated that no 
differences existed between the stuttering and non- 
stuttering children which would support a hypothesis that 
stuttering children set higher speech goals for themselves 
than do non-stuttering children. In fact, there was some 
evidence from their estimates of performance on the 
Rotter Board that they set more conservative goals than 
do the non-stuttering children, under conditions of success. 

The analysis of the relationship of goal setting behavior 
on the Rotter Board and the Verbal Task, under conditions 
of success and failure, disclosed a statistically significant 
correlation for all groups of parents and children, except 
the fathers of stuttering children. Although the Rotter 
Board and the Verbal Task were significantly correlated, 
the highest correlation coefficient resulted in a low aver- 
age coefficient of determination, which indicated a rela- 
tively low percentage of common variance. 

Microfilm $2.75; Xerox $6.60. 138 pages. 





































































EFFECTS AND INTERACTIONS 
OF VISUAL AND AUDITORY CUES 
IN ORAL COMMUNICATION 


(L. C. Card No. Mic 60-5189) 


Richard Fred Krug, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: John W. Keys 


It is known that the acoustically handicapped can make 
much use of speechreading to improve the understanding 
of verbal communication. Previous research has shown 
that the contribution of visual cues to a bisensory re- 
ception of speech varies, depending upon the intensity level 
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of the auditory component of the audio-visual signal. 

What is not known, however, are some of the factors which 
affect the contribution of visual cues to the bisensory in- 
telligibility of speech. 

The aim of the present study was, not only to quantify 
the amount of improvement in intelligibility offered by 
speechreading when the auditory cues are at different 
levels of intensity, but in addition, to determine if the re- 
lationship between the bisensory and auditory reception 
of speech varies as a function of hearing acuity. The 
study also explored the effects of the configuration of 
hearing loss and the type of speech sample upon the use 
made of the visual and auditory cues of speech. 

The results of the study indicated that a bisensory re- 
ception provides maximum understanding of speech, and 
that as the intensity level of the auditory component is 
increased, the contribution of the visual component de- 
creases in importance. It was also found that when using 
multiple-choice word lists (Black’s Lists), redundancy in 
the reception of sensory information becomes apparent, 
which results in bisensory scores which are, in general, 
less than the simple arithmetic sum of the visual and 
auditory scores obtained independently. In contrast, with 
a relatively unrestricted response vocabulary (PB Word 
Lists), the bisensory scores were, in general, more than 
the simple arithmetic sum of the visual and auditory 
scores. In addition, the configuration of hearing loss was 
found to have an effect upon the interaction of the visual 
and auditory cues. The performance of individuals with 
hearing losses of flat configurations was comparable to 
that of normal hearing subjects when speech was pre- 
sented in an auditory, visual or bisensory manner. In 
contrast, the performance of acoustically handicapped 
individuals with sloping configurations differed from that 
of the other two groups; auditory, visual and bisensory 
scores were, in general, lower, although the improvement 
in intelligibility resulting from combining the visual and 
auditory cues was greater. 

It is apparent that the contribution of visual cues to 
the intelligibility of speech presented in a bisensory 
manner is relative, and dependent upon the type of speech 
sample presented, the intensity of the auditory com- 
ponent and the configuration of hearing loss. 

Microfilm $2.75; Xerox $5.00. 99 pages. 


A STUDY OF ROBERT A. TAFT’S 
SPEECHES ON SOCIAL WELFARE ISSUES 


(L. C. Card No. Mic 60-6391) 


Thomas Reed McManus, Ph.D. 
The Ohio State University, 1960 


That Robert A. Taft, the Great Conservative, did con- 
siderable speaking on welfare legislation should be of 
interest to the critic of public address. He first opposed 
and later sponsored legislation in the areas of public 
housing, federal aid to education, and medical care. This 
study was an evaluation of his speaking on these issues. 

Using standard methods of historical-critical re- 
search, this study reported his early life and his career 
as a Senator. The Taft family background, his formal 
education, specific training in speech, and early legal and 





political experience in Ohio were included. The chapter 
on his career as a Senator covered his political cam- 
paigns, the legislation with which he was identified, and 
his major speeches. 

The analysis of his speeches revealed that Taft was 
an effective speaker on welfare issues, for he was able 
to accomplish his purposes in the immediate speaking 
situations. He used his support of social legislation to 
good advantage in the 1950 Senatorial campaign. 

The quality ofhis speeches varied a great deal. Always 
thoroughly prepared, he generally used logical proof well. 
His evidence and reasoning were sometimes open to ques- 
tion. In his strongly partisan speeches, the logical ma- 
terials were subordinated to emotional and ethical appeals. 
Taft was capable of using emotional materials; these were 
seldom extended or fully developed, which caused many 
to consider him incapable of arousing emotions in audi- 
ences. His ethos was a leading factor in his persuasion. 
He was able to fulfill the requirements of character, in- 
telligence, and good will as a man speaking. Even though 
many disagreed with his views, they usually respected 
him as a man. Taft usually did not make specific adapta- 
tions to his audiences, other than selecting the subject and 
anticipating objections to his positions. Consistently, his 
speeches were well organized. 

Taft’s strength as a speaker lay in his use of invention 
and arrangement. His weaknesses were in style and de- 
livery. The language of his speeches was clear but im- 
pressive. He frequently used loaded terms; except for 
that, his speeches were almost devoid of stylistic devices. 
It was determined that his speaking voice was not entirely 
pleasant and that it lacked variety in pitch, rate, and 
force. Taft’s physical action was not well executed. Most 
of his speeches were delivered from notes or memory; 
he seldom used the manuscript method. 

Even though his skillful use of invention and arrange- 
ment was sufficient to ensure good speaking, he could not 
be considered outstanding because of comparative weak- 
nesses in style and delivery. When the definitive biogra- 
phy of Robert A. Taft is written, the biographer should be 
interested in the Senator’s speaking on welfare issues. 

Microfilm $4.40; Xerox $15.55. 343 pages. 


A STUDY OF SELECTED VARIABLES 
AND THEIR RELATIONSHIP TO 
DELAYED SIDETONE RESPONSE 
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Eugene George Ouellette, Ph.D. 
University of Washington, 1960 


Chairman: Clair N. Hanley 


This study was undertaken to investigate the influence 
of five selected variables on inter-subject variation in re- 
sponse to the delayed auditory feedback effect. The vari- 
ables investigated consist of scores obtained on 18 scales 
of the California Personality Inventory, the American 
Council on Education Psychological Examination, a speech 
effectiveness rating scale, two measures of distractibility 
and a “vocal control” scale constructed for the purposes 
of this study. 
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Fifty undergraduate students enrolled in introductory 
speech courses at the University of Washington volunteered 
as subjects for the study. They included 38 females with 
a mean age of 21 years and 12 males with a mean age of 
25 years. Each subject participated in three test periods 
in which these variables were measured and compared 
with performance under conditions of delayed sidetone 
effect. The delay interval of the speech feedback was .18 
second at a sensation level of 80 decibels above the 
Speech Reception Threshold of each subject. Three cri- 
teria of delayed sidetone effect were used to evaluate per- 
formance: reading rate retardation, fluency breaks and 
speech disturbance. Zero order correlations were com- 
puted from the data gained from these measures. 

The following conclusions were presented: 


A. Decrease in reading rate under conditions of de- 
layed speech feedback appears to be significantly 
related to: 


1. Less “vocal control” as measured by a 21 item 
scale of oral tasks constructed for the purposes 
of the study. 


2. A greater degree of speech effectiveness as 
estimated by a panel of four experienced speech 


judges. 


3. A tendency toward rebellious attitudes and a 
lack of social maturity. 


B. Increase in speech disturbance under conditions of 
delayed speech feedback appears to be significantly 
related to: 


1. Less “vocal control” as measured by a scale 
constructed for the purposes of this study. 


2. A tendency toward being energetic, ambitious 
and to minimize worries and complaints, to be 
relatively free from self-doubt and to possess 
relatively little anxiety. 


3. A tendency to be forceful, independent, self- 
reliant and to possess superior intellectual 
ability and judgement. 


4. A tendency toward a lack of self-confidence and 
less leadership ability. 


5. A tendency toward being ambitious, direct in 
thinking and action and to have more masculine 
interests. 


The results indicate that no significant relationships 
exist between the three criteria of delayed sidetone effect 
and either measures of academic ability or levels of dis- 
tractibility. A lack of significant relationships was found 
between all variables measured and the delayed sidetone 
criterion of fluency breaks. 

No specific conclusions are to be drawn from this 
study regarding the use of the delayed sidetone effect as 
an index of personality structure. The question is raised 
as to whether the delayed sidetone effect produces a type 
of stress which is different in both degree and kind than 
other laboratory induced stress. It is suggested that this 
and other areas receive further investigation in order to 
answer completely the question of intersubject variation of 
response to the delayed sidetone effect. 

Microfilm $2.75; Xerox $5.00. 96 pages. 





THE DRAMATIC WORK OF 
STEVE PASSEUR 


(L. C. Card No. Mic 60-5106) 


Vasile Mihai Ratiu, Ph.D. 
Columbia University, 1960 


The intention of this study on the dramatic work of 
Steve Passeur, contemporary French playwright and 
journalist, is the consideration of all of the author’s per- 
formed plays (1924-1954) and an introduction to the man. 
In addition to the six chapters which make up the body of 
this study, Appendix I lists the performed plays with the 
dates of their first presentation; Appendix II comprises 
the plot summaries of these works. The bibliography in- 
cludes a general listing of studies on the author and his 
work, a listing of the published plays and manuscripts 
used, and bibliographies of articles and reviews for the 
individual plays. 

Chapter I, “Introduction to Steve Passeur,” sets forth 
the little known facts about the dramatist’s life and a 
history of his performed dramas. Born in 1899 in Sedan, 
Passeur lost his mother at an early age and was much 
influenced by his father’s intense interest in the theatre. 
His yearly visits during his formative years to his ma- 
ternal aunt in Dublin, Ireland, made Passeur a witness to 
the struggles of the Irish against the English. His experi- 
ences in the French Army of World War I culminated in 
a cynical nature and a hate of hypocrisy which formed a 
foundation for his dramas. Introduced for the first time 
to the French theatre public in 1924 by Lugné-Poé’s 
Theatre de l’Oeuvre, his La Maison ouverte aroused an 
interest in the critics that continued with his succeeding 
plays. His work brought him into close association with 
Lugne-Poé, Madame Simone, the Dullins, the Pitoéffs, 
and Louis Jouvet. Passeur became famous as “]l’auteur 
de L’Acheteuse” (1930). Yet his most successful play 
with its countless revivals is Je vivrai un grand amour 
(1935). 

Chapter II, “Themes and Ideas in Passeur’s Drama of 
Love,” shows that the subject of his work, like that of 
Porto-Riche and Marivaux, is limited to love. Passeur’s 
love is a cruel passion with a realistic physical base. 
This ferocious, egotistical love is frequently confused with 
hate, as in L’Acheteuse. Although the author may in- 
frequently subordinate his subject of love, his drama 
usually creates an atmosphere of unreality. Chapter III, 
“Characters--The Dominators and the Dominated,” re- 
veals the female protagonists as strong-willed women who 
enjoy an extreme freedom and independence in their re- 
lationships with the male, who is a miserable subject 
creature. Both sexes enjoy adequate incomes to devote 
themselves exclusively to their passions. 

The settings of Passeur’s plays (Chapter IV, “Settings”) 
are generally in France or in French possessions. Like 
Francois Mauriac, Passeur often uses the Bordeaux area. 
In plays like La Jeune Fille de la popote, placed in French 
Indo-China, the use of local color is notably lacking, as it 
is very frequently absent in most of Passeur’s works. 

Chapter V, “Dramatic Techniques,” treats the author’s 
strengths and weaknesses in the construction of his plays. 
Using unusual or even fantastic situations, Passeur ably 
precipitates the action in the first acts but shows medi- 
ocrity in the development and dénouements of his works. 
His characters frequently resort to a volte-face. The 
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author has a facility in dialogue using satire and irony for 
humor. Comic elements in basically tragic plays create 
a lack of unity in these works. 

In Chapter VI, “Conclusion,” it is stated that Steve 
Passeur’s originality in his plays stems mostly from his 
“esprit de contradiction.” Often compared to Marivaux, 








Porto-Riche, and Bernstein, Passeur is no innovator of 
techniques. The subjects of his twenty-five performed 
plays from a complete work of over forty dramas present 
an unreal world in which the characters permit nothing 
to interfere with the pursuit of their passions. 

Microfilm $4.05; Xerox $14.20. 315 pages. 
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THE LIFE CYCLE AND EPIDEMIOLOGY 
OF GNATHOSTOMA PROCYONIS 
CHANDLER, 1942, A NEMATODE 
PARASITE OF THE RACCOON. 


(L. C. Card No. Mic 60-5941) 


Lawrence Robert Ash, Ph.D. 
Tulane University, 1960 





Chairman: Paul C. Beaver 


Gnathostoma procyonis infection was found in 33 of 34 
adult Louisiana raccoons. Advanced third-stage larvae 
were found encapsulated in the muscles of snakes, turtles, 
alligators and fish, which presumably serve as second 
intermediate hosts in nature. 

The eggs required 12 to 14 days to develop to free- 
swimming second-stage larvae in clean-water cultures. 
These larvae required 7 or 8 days to develop to the early 
third stage in the body cavity of cyclopoid copepods. At- 
tempts to infect other types of microcrustacea were un- 
successful. The larvae increased in size and underwent 
marked changes in morphology while in the copepod, the 
most striking change being the development of a typical 
head bulb bearing 4 rows of hooklets. 

When fully developed larvae were fed to mice, snakes, 
and fish, infections were found only in the fish. These 
larvae were unencapsulated in the tissues and reached a 
length of 2 mm in about 2 weeks. A snake was infected 





with larvae that had developed in a fish (guppy) for 2 weeks 


6 weeks later, larvae in the advanced third stage and en- 
capsulated were found in the snake’s muscles. 

Advanced third-stage larvae recovered from naturally 
infected snakes had an average length of 5.2 mm. These 
larvae could be repeatedly passed from one snake to 
another without any increase in size or change in mor- 
phology. When fed to rats and mice these larvae became 
encapsulated in the muscles without further development. 
Larvae from snakes reached maturity in the raccoon in 
approximately 3 months. 

When third-stage larvae were fed to the raccoon, they 
penetrated the wall of the stomach and were found mi- 
grating in the tissues outside of the digestive tract 3 days 
after infection. Migration in the tissues continued for 
2 to 3 months during which time there was considerable 
growth and development. After 50 days the larvae had 
reached almost adult size; the head bulb had 9 rows of 
hooklets and the reproductive systems were well de- 
veloped; however, eggs or spermatozoa were not present. 
The worms reentered the stomach approximately 3 months 





after inoculation, and shortly thereafter, possibily within 
2 weeks, they began producing eggs. 

The tissue response to gnathostome infection in the 
raccoon was characterized by marked changes in the 
stomach architecture. Processes in the formation of the 
typical gnathostome nodule include acute inflammation and 
abscess formation resulting in extensive fibrosis of the 
submucosa. 

A detailed study of the morphology, histology, and be- 
havior of the larval and adult stages of G. procyonis re- 
vealed distinct differences between this species and 
G. spinigerum. In G. procyonis the advanced third-stage 
larvae are larger and also have fewer hooklets on the 
head bulb. In mammals G. spinigerum requires an obliga- 
tory liver migration, whereas G. procyonis does not. Al- 
though the adults of both species appeared to be very 
similar they can be distinguished by the distribution of 
spines on the hind body. The posterior half of G. spini- 
gerum is devoid of spines, whereas in G. procyonis the 
cuticle is covered with serrated ridges. In G. spinigerum 
there is a naked Y-shaped area around the anal opening 
which is lacking in G. procyonis. 

Microfilm $2.75; Xerox $4.00. 73 pages. 











DIFFERENTIATION OF FIRST— AND 
SECOND—SET GRAFTS OF NEONATAL TESTIS, 
OVARY, INTESTINE AND SPLEEN IMPLANTED 

BENEATH THE KIDNEY CAPSULE OF 

ADULT ALBINO RAT HOSTS. 


(L. C. Card No. Mic 60-6840) 


Annye Cannady Buck, Ph.D. 
University of Michigan, 1960 


Single homografts of testis, ovary, intestine and spleen 
from 4-day-old albino rats were implanted beneath the 
kidney capsule of adult males and allowed t= grow for 
periods of 2, 4, and 6 weeks. In addition, double homo- 
grafts in all possible sequences of any two ofthe four donor 
organs were implanted and allowed to grow similarly. 
After implantation of initial grafts under the left kidney 
capsule, second grafts were made under the right kidney 
capsule 2 weeks later. Hosts were then sacrificed either 
2, 4, or 6 weeks after placement of the second grafts. 
Growth and differentiation were determined by examina- 
tion of histological sections stained with Heidenhain’s azan 
triple stain. 
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Single grafts of testis, ovary, or intestine grew well 
during the first 2 weeks after implantation, and their dif- 
ferentiation was comparable to that in normal animals. 

No single grafts of spleen were recovered after 2 weeks. 
Single grafts of testis were somewhat retarded in differ- 
entiation after 4 weeks but still persisted after 6 weeks. 
Single grafts of ovary, intestine, or spleen recovered after 
4 weeks showed some degenerative changes, and after 

6 weeks all were degenerate. 

In double grafting experiments, Holden’s (1957) ob- 
servation was confirmed that differentiation of primary 
spermatocytes was inhibited in second grafts of testis 
preceded by testis. If a graft of ovary preceded a second 
graft of testis, the latter developed some primary sperma- 
tocytes but fewer than normally. When intestine or spleen 
preceded a graft of testis, the latter underwent degenera- 
tion, presumably because of a general immune reaction 
by the host. Second grafts of ovary preceded by either 
ovary or testis grew and differentiated better than single 
ovarian grafts. Second ovarian grafts preceded by either 
intestine or spleen, however, degenerated and were re- 
placed by connective tissue. 

Second grafts of intestine preceded by intestine or 
grafts of spleen preceded by spleen were completely de- 
stroyed within 4 weeks after placement. Second grafts of 
intestine preceded by spleen or grafts of spleen preceded 
by intestine were also destroyed but not as rapidly as 
when first and second grafts were both the same kind of 
organ. Second grafts of intestine or spleen preceded by 
grafts of either ovary or testis caused degeneration of the 
initial graft. 

Leucocyte counts on hosts receiving grafts of intestine, 
spleen, or testis indicate that circulating lymphocytes 
increase in number following transplantation. The amount 
of increase varies somewhat with the kind of single graft 
or sequence of double grafts. Grafts of testis consistently 
caused a higher increase in numbers of circulating lymph- 
ocytes than did either intestine or spleen. Actively 
acquired immunity is believed to be the basis for the 
reactions of hosts and grafts studied in this investigation. 

Microfilm $2.75; Xerox $8.20. 176 pages. 


THE LIFE HISTORIES OF THREE SPECIES 
OF WATER MITES WITH OBSERVATIONS ON 
THE ECOLOGY OF THE HYDRACHNELLAE 


(L. C. Card No. Mic 60-6174) 


James Martin Cribbins, Ph.D. 
University of Pittsburgh, 1960 


The life histories of Hydrachna (Hydrachna) magni- 
scutata, Hydrachna (Scutohydrachna) crenulata, and Piona 
reighardi are described, and the following stages noted. 

In H. magniscutata, eggs are deposited in the stems of 
Najas flexilis and hatch in an average of 13 days. The 
larvae are parasitic on the Hemipteran Belostoma ful- 
minea, to which they remain attached for a period averag- 
ing 22 days. On leaving the host, the young nymphs are 
free-swimming for 2-3 days, then enter the teliophan stage 
on Elodea. After 3-6 days, the adult emerges. The total 
time elapsing between egg-laying and the appearance of 
the adult averages 53 days. 

















The life history of H. crenulata varies somewhat from 
that of H. magniscutata. In this species, the eggs are de- 
posited in the stems of Potamogeton crispus, hatching in 
an average of 10 days. The larvae are also parasitic on 
a Hemipteran; in this case, Ranatra fuscus. This para- 
sitic association lasts for an average of 27 days. At the 
end of 3-4 days of free-swimming life, the nymph enters 
the teliophan stage on Potamogeton spp., emerging as the 
adult in 4-5 days. Development time from egg to adult 
averaged 47 days. 

Considerable variation is met with in the life history 
of Piona reighardi. Eggs were laid on the upper surface 
of the leaves of Elodea canadensis, and also on the bottom 
of the aquarium used in these studies. The time of hatch- 
ing varied from 13-19 days, averaging 16 days. In this 
species, the host is Ishnura verticalis (Odonata: Coe- 
nagrionidae), to which the larvae remain attached for 
12-18 days. So far as is known, this is the first recorded 
instance of a Pionid parasitizing a member of the Odonata. 
At the end of this parasitic period, the nymphs swim about 
freely for 2 or 3 days, then sink to the bottom where they 
become quiescent and enter the teliophan stage. This 
stage lasts 3-4 days, at the end of which time the adult 
emerges. The total period of development thus varies 
from 31 to 44 days. 

Details of the diagnostic characters of all stages in the 
preceding life-histories are shown by means of three 
plates of drawings. 

The results of a comprehensive survey of the litera- 
ture are reported; these results suggest that temperature 
is the major controlling factor in the distribution of the 
Hydrachnellae. A method of evaluating the effect of the 
environmental factors on the activities of fresh-water 
mites is described, together with the results of the effect 
of temperature on three species. 

Microfilm $2.75; Xerox $3.60. 65 pages. 




















HOST HIBERNATION AND ITS EFFECTS 
ON SCHISTOSOMATIUM DOUTHITTI AND 
SCHISTOSOMA MANSONI 
(TREMATODA: SCHISTOSOMATIDAE). 


(L. C. Card No. Mic 60-5494) 


Donald William Dery, Ph.D. 
The Florida State University, 1960 








Five separate experiments were conducted, designed 
to furnish data concerning the effects of host acclimatiza- 
tion and/or hibernation upon: infectability, survival, de- 
velopment, and egg production of schistosomes. Hosts 
were exposed to schistosome cercariae (S. douthitti or 
S. mansoni) either before or after cold acclimatization; 

a randomly selected group was put into a cold room to 
hibernate; others served as controls at room tempera- 
tures. After various lengths of time the hosts were autop- 
sied in an attempt to recover all schistosomes. 

The 72 hosts yielded a total of 3,399 schistosomes, of 
which 3,069 were stained, mounted, and examined. Of the 
total, 1,721 were recovered from refrigerated and 1,678 
from control hosts. 

Experimental hosts hibernated for periods ranging from 
1 to 58 days with continuous periods from 1/2 to 14 days. 
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The following conclusions were reached: 

S. douthitti in hamsters.--(1) cold acclimatized ham- 
sters were infected; (2) schistosomes survived cold 
acclimatization of the hosts; (3) eggs were produced in 
cold acclimatized hosts and miracidia developed and 
hatched; (4) adults survived host hibernation without ap- 
parent abnormality; (5) eggs and miracidia continued to 
mature during hibernation. 

8. douthitti in ground squirrels.--(1) ground squirrels 
served as hosts, but were more resistant than mice as 
evidenced by: low per cent recovery, slower rate of de- 
velopment, smaller size of mature worms, and high per 
cent abnormal eggs; (2) schistosomes survived the period 
of cold acclimatization; (3) development during hibernation 
was retarded; (4) eggs were produced in hibernating hosts 
and miracidia developed and hatched; (5) some schisto- 
somes were eliminated during hibernation; (6) those that 
survived did so without apparent abnormality. 

S. mansoni in hamsters.--(1) adults survived cold 
acclimatization; (2) adults survived host hibernation; 

(3) eggs and miracidia in host tissues survived for longer 
periods in hibernating hosts than in non-hibernating ones. 
Acclimatization and hibernation were insufficient to 
cause the production of hermaphroditism in the schisto- 

somes of any of the above experiments. 

Rictularia citelli (Nematoda: Thelaziidae) and Moni- 
liformis clarki (Acanthocephala: Moniliformidae) were 
recovered from hibernating ground squirrels. 

Visceral temperatures of hamsters in deep hibernation 
were essentially that of the cold room environment. 

Microfilm $2.75; Xerox $4.20. 76 pages. 








HELMINTH PARASITES OF 
CHICKENS AND TURKEYS IN 
EASTERN KANSAS 


(L. C. Card No. Mic 60-5320) 


Carl Franklin Dixon, Ph.D. 
Kansas State University, 1960 


This study was undertaken to determine the incidence 
and worm burden of helminth parasites infecting chickens 
and turkeys in eastern Kansas. This information will 
establish a basis for further research, and lead to more 
efficient control measures and more accurate diagnosis 
of poultry diseases. 

The study included farm flocks, floor-layers, cage- 
layers, broilers, and commercial turkey flocks. The 
turkey and broiler samples were collected from process- 
ing plants as the birds were being dressed for market. 
The samples from farms and layer flocks were purchased 
directly from the poultryman. The digestive, reproductive, 
and respiratory systems of the birds were examined for 
helminth parasites. A history of management and medica- 
tion was taken for each poultry flock sampled. An experi- 
ment was conducted to control Ascaridia dissimilis 
infection in turkeys using piperazine dihydrochloride. 

Chickens were infected with five species of tapeworms 
and six species of nematodes. Heterakis gallinarum and 
Ascaridia galli were the most common parasites in 
chickens, with the highest incidence and heaviest worm 
burden in the farm flocks and floor-layer flocks. Parasi- 














tosis was markedly lower in the cage-layers than in the 
other types of adult chickens. Broilers raised on the 
floor had a high incidence of Ascaridia galli. 

Turkeys were infected with one species of tapeworm 
and four species of nematodes, of which Ascaridia dis- 
similis was the most common helminth in occurrence. 
The turkeys in eastern Kansas had a significantly higher 
incidence and worm burden than did the turkeys from the 
central Kansas area. 

In the poultry flocks with a heavy worm burden, anthel- 
mintic treatment without improvement of sanitation and 
management did not control the helminth parasites. 

Before anthelmintic treatment is recommended for a 
particular flock of birds, the types of helminths, incidence 
of infection, and worm burden should be determined. 
Along with anthelmintic treatment, every possible effort 
should be made to correct the conditions that are re- 
sponsible for allowing the primary parasitism to develop. 

Microfilm $2.75; Xerox $4.80. 95 pages. 


THE ROLE OF THE ARTHROPODS 
IN THE SOIL COMMUNITY OF AN OLD- FIELD 
WITH EMPHASIS ON ENERGETICS 


(L. C. Card No. Mic 60-6864) 


Manfred David Engelmann, Ph.D. 
University of Michigan, 1960 


This study is an attempt to apply the principles of 
community energetics to a terrestrial community, with 
the intention of eventually broadening the scope of our 
knowledge in the area of community metabolism. The 
major goals of the study were to determine the position of 
the oribatid mites in the food web of the community and to 
indicate their role in the soil industry. Secondary goals 
included the calculation of an ecological efficiency value 
for the soil herbivores, and comparison of this value with 
those obtained from aquatic studies. An evaluation of the 
hypothesis that all communities work on the same ener- 
getic principles, was also attempted. 

In 1958 a field sampling program and laboratory 
studies were undertaken with the soil arthropods of an 
old-field in south-eastern Michigan. A tube-type soil 
sampler was used once each month to remove plugs of 
soil containing the arthropods from the field. Laboratory 
work involved Tullgren extraction, biomass determina- 
tion, respiration studies, feeding studies and bomb 
calorimetry. 

An energy balance sheet was drawn up for the oribatid 
mites. It was calculated that the mites in 1 square meter 
of soil 12.5 cm. deep consumed 10,248 gram calories of 
food each year and assimilated 2,058 gram calories or 
20 per cent of the food ingested. Respiration accounted 
for about 96 per cent of the assimilated material and mor- 
tality for about 20 per cent of the assimilated material. 

When comparison was made with the population data 
obtained from the same field by Hairston and Byers in 
1949-50, it was found that the species composition of the 
oribatid mite populations had changed completely save for 
5 species. Numbers of individuals had decreased 33 per 
cent between 1950 and 1958, but the biomass and calories 
of respiration had doubled or almost so. It is suggested 
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that while the total arthropod biomass has remained at a 
constant level, the oribatid fauna has probably displaced 
other components of the soil. 

It was found that when energy units (respiration calo- 
ries) were used in place of numbers of individuals in one 
of MacArthur’s models, the observed curves more nearly 
fit the predicted curves, lending support to the idea that 
the niche is the amount and kind of food a population 
consumes. 

The main role of the soil herbivores was found to be 
that of controlling the fungal and bacterial populations 
which are breaking down the dead materials. The soil 
herbivores can both accelerate and retard the growth of 
the decay organisms. The soil carnivores serve as popu- 
lation controls on the herbivores. The soil system seems 
to be more or less independent of the above-ground 
system, and it has a trophic level system similar to that 
of the above-ground system. Therefore, it was proposed 
that the soil system is a community separate from the 
above ground community. 

Data on Daphnia pulex, the water flea, and Oppia nova, 
an oribatid mite, compared favorably with respect to their 
respiration and assimilation efficiencies. The range of 
ecological efficiencies (8.5 to 30 per cent) for the soil 
herbivores compared favorably with ecological efficiencies 
of the same trophic level in the aquatic communities, and 
the 1.5 to 2.0 per cent efficiency of transfer to each level 
in the soil community also fell within the range of effi- 
ciencies found for aquatic communities. These data lend 
support to the hypothesis that all communities are work- 
ing on the same energetic principles. 

Microfilm $2.75; Xerox $4.60. 86 pages. 





A SYSTEMATIC AND GEOGRAPHICAL 
STUDY OF THE SUBGENUS LUXILUS 
(FAMILY CYPRINIDAE) 


(L. C. Card No. Mic 60-6872) 


Carter Rowell Gilbert, Ph.D. 
University of Michigan, 1960 


In the large and diverse genus Notropis, one of the 
most widespread and readily recognizable groups is the 
subgenus Luxilus. The group ranges over most of temper- 
ate eastern North America, being absent only from areas 
southwest of the Red river drainage in Texas, the upper 
Missouri basin, the southern Piedmont Plain, and pen- 
insular Florida. Fishes belonging to this subgenus have 
a number of morphological characters in common, such 
as a dark peritoneum, 2,4-4,2 pharyngeal teeth, 9 anal 
rays, a large, terminal oblique mouth, diamond-shaped 
scales on side of body, and a large eye. In addition, all 
forms occupy similar ecological habitats. In spite of the 
similarity between the species, however, their generic 
status has often been confused. Twenty-nine specific 
names have been applied at different times to the various 
members of Luxilus, and they have been included in seven- 
teen genera or subgenera. The present study attempts to 
define the subgenus, elucidate its patterns of variation, 
delineate and properly describe its various forms, review 
its nomenclatural history, and consider the zoogeographic 
and phylogenetic history of the group. 





Counts and measurements were made on approximately 
9000 specimens and thousands more were critically ex- 
amined, but not included in tabular analyses. Although no 
new kinds of Luxilus were discovered, one nominal sub- 
species was placed in synonymy, and the taxonomic status 
of several other forms was altered. Three species groups, 
containing a total of seven species and nine forms, are 
recognized as comprising the Luxilus complex: 


coccogenis group 





Notropis coccogenis (Cope) 
Notropis zonistius (Jordan) 








zonatus group 


Notropis zonatus (Putnam) 
Notropis pilsbryi Fowler 








cornutus group 


Notropis cerasinus (Cope) 

Notropis cornutus cornutus (Mitchill) 

Notropis cornutus albeolus Jordan 

Notropis chrysocephalus chrysocephalus (Rafinesque) 
Notropis chrysocephalus isolepis Hubbs and Brown 

















Within the subgenus Luxilus are found all stages of 
speciation. The relationships of Notropis zonatus to 
Notropis pilsbryi, Notropis cornutus cornutus to Notropis 
cornutus albeolus, and Notropis chrysocephalus chryso- 
cephalus to Notropis chrysocephalus isolepis are all near 
the species-subspecies line. The situation involving the 
last two species is especially interesting, since, within 
the area of sympatric occurrence these forms exhibit all 
degrees of relationship: some populations consist of only 
one kind; in other places the two apparently act as sub- 
species, with populations containing many more or less 
intermediate individuals; or the two forms may exhibit 
a specific relationship, in which individuals can be sepa- 
rated readily, often with a predominance of one kind and 
with few or no intermediate individuals. Although the 
above indicates that cornutus and chrysocephalus exhibit 
at different places either a specific or a subspecific con- 
sanguinity, other data suggest that a specific relationship 
is more nearly correct. 

Distribution of the subgenus centers in the lower Mis- 
Sissippi Valley. It is presumed that the group originally 
arose in this region, probably in the middle Pliocene. 

The evolution of Luxilus is thought to have proceeded in 
the following way: splitting off and evolution of the cocco- 
genis group in the Tennessee Valley, with the eventual 
evolution of two species, Notropis coccogenis of the Ten- 
nessee system and Notropis zonistius of the Chattahoochee; 
separation of the zonatus group in the Ozark area, eventu- 
ally giving rise to Notropis zonatus in the Missouri drain- 
age and Notropis pilsbryi in the White, Arkansas and Red 
river systems; evolution of Notropis cerasinus in the 
upper Roanoke, which system the forerunner of this species 
had reached via headwater capture of the ancient Teays 
River; splitting off of part of the Luxilus stock in the 
preglacial Laurentian river drainage (forerunner of the 
present-day Great Lakes), with this segment eventually 
giving rise to Notropis cornutus and the remainder in the 
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Mississippi Valley evolving into Notropis chrysocephalus; 
evolution of Notropis cornutus albeolus in the upper 
Roanoke from a part of the Notropis cornutus population 
which had reached this area from the Teays and/or the 
Atlantic coast; and the derivation of Notropis chryso- 
cephalus isolepis, on the Gulf coast, from elements of 
Notropis chrysocephalus reaching this area through the 
lower Mississippi River. 

Microfilm $5.05; Xerox $17.80. 395 pages. 




















DIAPAUSE IN THE SUGARCANE BORER, 
DIATRAEA SACCHARALIS (F.). 


(L. C. Card No. Mic 60-5919) 


Kamta Prasad Katiyar, Ph.D. 
Louisiana State University, 1960 





Supervisor: Professor W. Henry Long 


Studies of diapause in larvae of the sugarcane borer, 
Diatraea saccharalis (F.), were conducted by periodically 
collecting mature or nearly mature larvae from fields in 
southern Louisiana between December, 1958 and March, 
1960. These larvae were reared at controlled tempera- 
tures in the laboratory on fresh plant food. Those which 
lived longer than 19 days in the laboratory before death 
or pupation were considered to be in diapause. This arbi- 
trary period of 19 days was the upper 95 per cent fiducial 
limit for the time required for pupation by fourth instar 
larvae reared in the laboratory from eggs on fresh corn 
stems at 80 degrees Fahrenheit during the spring of 1959. 

It was found that a facultative diapause is probably 
present in nature each year during the fall months among 
full-grown larvae in Louisiana. The proportion of the 
population observed in diapause was largest during 
October, November and December, 1959. Diapause de- 
velopment in nature required approximately three months 
and was completed in most larvae by late January, 1960. 

Sugarcane borers in diapause are not completely in- 
active. Some may feed at a much reduced rate and moult 
several times in the laboratory, although such feeding is 
not necessary for pupation. Growth does not accompany 
this supernumerary moulting. 

Total diapause development apparently could not be 
completed by most larvae under laboratory conditions. 
However, the proportion of field-collected diapause larvae 
which pupated in the laboratory generally increased with 
successive collections made during the fall months. 

The relative absence of pinacular spots characteristic 
of larvae in nature during the fall and winter months may 
be only a response to the insects’ food which happens to 
coincide with the diapause season. The same may be true 
of the rich yellow body color found most frequently during 
the fall. 

Fat and water analyses of field-collected larvae showed 
that their fat contents tended to increase with the age and 
maturity of the host plants on which they had fed. There 
was a fairly definite inverse relationship between fat and 
water content. 

Diapause was not induced by feeding larvae on rela- 
tively old and mature corn plants during July and August, 
1959 in an experiment with caged plants in the field. Pupa- 














tion was delayed among some of the larvae reared in the 
laboratory at 80 degrees Fahrenheit under zero-, 12- and 
24-hour photoperiods. There was relatively little or no 
delay in pupation among larvae reared at 80 degrees under 
10- or 14-hour photoperiods. 

Rearing larvae from eggs in the laboratory at different 
temperatures showed that the maximum constant tempera- 
ture at which borer eggs can develop is between 92 and 
100 degrees Fahrenheit, while the “developmental- 
hatching threshold” of eggs appeared to be between 53 and 
59 degrees. At a constant 92 degrees all stages developed 
normally except the moths. These emerged with crumpled 
wings which never expanded normally. When pupae were 
kept at 92 degrees for more than three days prior to moth 
emergence the wings of most moths failed to expand 
normally. Development from eggs to adults was com- 
pleted sooner at 80 degrees Fahrenheit than at 70 or 92 
degrees. However, the optimum temperature for develop- 
ment is probably between 80 and 92 degrees. 

Microfilm $2.75; Xerox $8.20. 176 pages. 


STUDIES OF PROTEIN-BOUND 
SULFHYDRYL AND DISULFIDE GROUPS 
IN THE MITOTIC APPARATUS OF THE 
SEA URCHIN, ARBACIA PUNCTULATA. 


(L. C. Card No. Mic 60-6596) 


Naoko Kawamura, Ph.D. 
The University of Tennessee, 1960 





Major Professor: Ronald C. Fraser 


By a new method with colored sulfhydryl reagent, 
1,4-(chloromercuriphenylazo)-naphthol-2, protein-bound 
sulfhydryl and disulfide groups in the eggs of Arbacia 
punctulata during the first cleavage were studied cyto- 
chemically and quantitatively. The amount of sulfhydryl 
groups decreased after the syngamy stage and then in- 
creased up to the original level at the cleavage stage. 
Changes in the amount of disulfide groups were the re- 
verse of sulfhydryl groups, that is, the amount increased 
at the streak stage and decreased at the cleavage stage. 
A cytochemical observation showed that before the mitotic 
stage sulfhydryl groups localized in the cytoplasm uni- 
formly but not in the nucleus. At the mitotic stage, the 
spindle and astral fibers were rich in sulfhydryl groups. 
Disulfide groups were present in eggs except for the 
nucleus at all stages, and for the centrosphere at the 
mitotic stage. The results suggest that the spindle and 
astral fibers are composed of proteins rich in sulfhydryl 
groups which arise from disulfide groups in the region of 
the centrosphere. These sulfhydryl groups are not con- 
verted to disulfide groups in the formation of the spindle 
and astral fibers. 

Microfilm $2.75; Xerox $3.00. 40 pages. 
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BEHAVIOR OF BOUCARD’S TINAMOU, 
CRYPTURELLUS BOUCARDI, IN THE 
BREEDING SEASON. 


(L. C. Card No. Mic 60-5920) 


Douglas Allan Lancaster, Ph.D. 
Louisiana State University, 1960 





Supervisor: Professor George H. Lowery, Jr. 


The study of Boucard’s Tinamou, Crypturellus bou- 
cardi, in British Honduras sought to increase the under- 
standing of the natural history of a distinct, but little 
known family, the Tinamidae. 

The habitat of this tinamou, and other closely related 
species in British Honduras, is discussed. C. boucardi 
and Tinamus major both exhibit a wider tolerance of 
habitats than is usually attributed to them. 

Certain aspects of nonbreeding behavior of Boucard’s 
Tinamou were studied in some detail. Its feeding habits 
were noted and the type of food examined. A number of 
plants were identified as food for this species. Insects, 
especially ants, were commonly eaten by boucardi, and 
its food occasionally included small vertebrates, such as 
toads and lizards. Observations of interspecific associ- 
ations were rare and were believed to be strictly 
fortuitous. 

Alarm reactions noted in Boucard’s Tinamou were 
similar to those described for other members of this 
family, and included “freezing” its position, running or 
moving stealthily away, or flying. The latter was rarely 
witnessed. Flight habits of the Tinamidae are compared. 
Like other members of the family Boucard’s Tinamou is 
a poor flier, taking to the air only when pursued or 
alarmed by shot. Its flight is short, loud, and direct. The 
suggestion is made that the strongly developed breast 
musculature appears to be an adaptation for escape from 
predators. 

The breeding cycle is treated in chronological order, 
consisting of four phases: calling, territoriality, mating, 
and nesting. The various types of calls are described. 
The calls of females were easily distinguished from those 
of the males. The variability of the calls of different 
males plus the frequency of calls were noted. Calling 
periods of any given male varied from day to day. Factors 
that might influence the extent of the calling periods are 
discussed, such as the presence of other males, the 
presence of females, the advancing season, and weather 
factors. With respect to time of day calling was most fre- 
quent in the early morning and late afternoon, but some 
calling was noted in all study-area males during the middle 
part of the day. 

Territoriality by Boucard’s Tinamou was expressed 
either by calling duels or actual attack, depending upon 
the location of the encounter between two males. The 
males moved about in a much larger area than was de- 
fended. This home range varied in size between 28 and 
47 acres. The movements were studied in some detail. 
They proved to be random and, in many cases, extensive. 

The type of mating is polygyny. The males were 
mated with several females at the same time. Upon the 
completion of a clutch the females left to find another 
mate, while the male incubated. Evidence showed that 
males nested several times during the breeding season. 
Courtship behavior was noted in several instances. 














One nest was found and studied in detail. There was 
no nest construction. Ten purplish-pink eggs were laid 
on a mat of leaves at the base of atree. The number and 
duration of the attentive periods were recorded. Incuba- 
tion lasted 16 days. The parent led the chicks off the nest 
in less than 20 hours after hatching began. 

Mating types in birds are briefly reviewed. Polyandry, 
as currently applied to tinamous and other species, is 
rejected. It is noted that the standard definition of poly- 
andry, in which a female is mated with more than one 
male at the same time, does not apply to any bird about 
which the breeding biology is known. True polyandry is 
suspected, however, for Monias benschi. 

Microfilm $2.75; Xerox $7.60. 162 pages. 





ESTIMATES OF THE FISH POPULATIONS 
OF CLEAR LAKE, IOWA. 


(L. C. Card No. Mic 60-4901) 


James Alwyn McCann, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Kenneth D. Carlander 


Standing crops of fish in 3,642-acre Clear Lake, Iowa 
were estimated by mark and recapture techniques in 1958 
and 1959. The lake was divided into seven sampling re- 
gions and the fish captured in each region were either 
tagged or marked with a distinctive finclip. Equal sam- 
pling was conducted in each region in 1959. An 150-volt 
electric shocker was the best sampling gear in water less 
than 5 feet while an 18-foot trawl was more efficient in 
deeper water. 

When exposed to alternating electric current, walleyes 
(Stizostedion v. vitreum) turned on their sides and floated. 
In deep water largemouth bass (Micropterus s. salmoides) 
came to the surface momentarily and then sank, but in 
shallow water were stunned without violent motion. Blue- 
gills (Lepomis macrochirus), crappies (Pomoxis nigro- 
maculatus and P. annularis) and white bass (Roccus 
chrysops) floated limply when stunned. Yellow bass 
(Roccus mississippiensis) swam in tight circles until com- 
pletely stunned and then floated with their bodies sharply 
arched. Bullheads (Ictalurus melas) slowly came to the 
surface with only the ends of their jaws breaking the 
surface. 

Bias due to recruitment was eliminated by increasing 
the minimum size limit to compensate for growth. Differ- 
ential mortality and vulnerability were not considered to be 
serious. Placement of strap tags over both upper jaw bones 
on walleyes and largemouth was more satisfactory than 
placing tags only over the maxillary bone. Regeneration of 
correctly cut fins was slow and incomplete for all species. 

Chi-square tests to show differential mortality and 
random distribution or proportionate sampling were dis- 
cussed. Tests for random distribution indicated that 
crappies, black bullheads and walleyes dispersed over the 
entire lake after marking, while largemouth bass and blue- 
gill apparently dispersed only inthe shallow areas. Yellow 
bass did not disperse and were not sampled in proportion 
to the population present, but the estimate was believed to 
be of the proper magnitude. 
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Petersen, Schnabel and Schumacher-Eschmeyer esti- 
mates were similar for both years for walleyes and 
largemouth bass. The 1958 sampling was inadequate for 
bullheads and crappies. Estimates indicated a decrease 
in the bluegill population between 1958 and 1959. 

The best estimate for standing crop in pounds per acre 
was: walleyes 9.3, largemouth bass 0.63, bullhead 43.4, 
bluegill 0.8, black crappie 0.8, white crappie 0.6, and yel- 
low bass 7.8. Sampling was not adequate to estimate 
populations of northern pike (Esox lucius), yellow perch 
(Perca flavescens), white bass, channel catfish (Ictalurus 
punctatus), smallmouth bass (Micropterus dolomieui) and 
white sucker (Catostomus commersoni); but observations 
were made on their distribution. 

Microfilm $2.75; Xerox $7.80. 166 pages. 














LABORATORY STUDIES OF 
CRYPTOTERMES BREVIS 
(WALKER) (ISOPTERA: KALOTERMITIDAE): 
WITH SPECIAL REFERENCE TO COLONY 
_ DEVELOPMENT AND BEHAVIOR. 


(L. C. Card No. Mic 60-5331) 


Elizabeth Anne McMahan, Ph.D. 
University of Hawaii, 1960 


Colony development studies were made primarily on 
incipient colonies of Cryptotermes brevis (Walker), each 
colony produced by a pair of primary reproductives and 
reared in the laboratory in special termitaries. The 
colonies were examined after intervals varying from one 
month to twelve months. Egg and nymph counts indicated 
that there was an initial period of egg laying that occurred 
within the first two months of pairing, after which egg 
production ceased until about the ninth month. The data 
suggest that a year-old colony can be expected to contain 
from four to eight nymphs of at least the fourth instar, 
representing the first group of progeny, and several much 
younger nymphs. No soldier is likely to appear during the 
first year. 

Egg production by supplementary reproductives con- 
fined with several large nymphs was usually greater than 
that for primary pairs but did not appear to show the 
spacing into first and subsequent batches. Isolated sup- 
plementary reproductives and old primary reproductives 
isolated from established colonies rarely survived. 
Colonies in termitaries made of woods designated as 
favored showed better survival and more progeny than 
colonies in unfavored woods. 

Behavior was studied with the radioisotopic tracer 
technique (using Sr **) and by direct visual observation. 
The radioisotopic studies investigated the possibility of 
consistent food transfer relationships based on caste, in- 
star, or sex, or on specific combinations of these bio- 
logical categories. Large nymphs, small nymphs, and 
soldiers of both sexes were made radioactive by having 
them feed (either first or second hand) on wood soaked in 
a Sr ®* solution. They were then paired individually in 
nonradioactive wooden termitaries with nonradioactive 
termites in all of the 36 possible combinations. Strength 
of feeding “preference” was evaluated in terms of amounts 
of radioactivity (counts per minute) transferred from 








radioactive donor to recipient partner for all combinations 
of termite types. The data were corrected for degree of 
donor radioactivity and for relative gut size. Soldier re- 
cipients acquired significantly more radioactivity from 
their donors than did nymphs, and small nymphs acquired 
significantly more than did large nymphs, when gut size 
was taken into account. These results are related to the 
recipient’s degree of dependency on colony mates for 
nourishment. No statistically significant feeding relation- 
ships based on specific combinations of sex, caste, or 
instar were found, although there appeared to be a tendency 
for small nymphs to obtain more radioactivity from other 
small nymphs than from large nymphs or from soldiers. 
The study supported past observations that nymphs in the 
pre-molting phase do not feed from wood or from colony 
mates, do not allow other termites to solicit food from 
them, and do not defecate. 

In the direct visual observation studies of behavior two 
small “colonies” of termites were observed daily for 
several weeks and the behavior of every termite was re- 
corded during the observation periods. Behavior such as 
food solicitation and donation, grooming activities, gnaw- 
ing, and “jerking” was studied to see if there was evidence 
of a dominance-subordinance hierarchy similar to that 
characteristic of other animal groups. Such was not 
demonstrated, although individual behavior differences 
not based entirely on caste and instar were indicated. 

The effect of molting on the length of the suspension 
interval for the different types of termite activities ap- 
peared to be related to instar, the older the instar the 
longer the interval. Length of the non-activity interval 
also varied according to the activity involved. It was 
longest for gnawing and shortest for the passive activity 
of being groomed. Jerking behavior in nymphs was as- 
sociated with molting. 

Microfilm $3.00; Xerox $10.60. 232 pages. 


AN ECOLOGICAL STUDY OF THE 
RIFFLE BEETLE PSEPHENUS HERRICKI 
(DeKAY) (COLEOPTERA: PSEPHENIDAE). 


(L. C. Card No. Mic 60-6395) 


Chad Michael Murvosh, Ph.D. 
The Ohio State University, 1960 





An ecological study of the water penny Psephenus 


herricki (DeKay) was made in an attempt to describe and 


explain the macrohabitat and microhabitat distribution of 
the various life stages of this insect. Observations and 
experiments were conducted both in the laboratory and in 
various streams around central Ohio. Qualitative and 
quantitative sampling showed that the larvae are more 
abundant in riffles than in any other type of stream habitat. 
Observations on the mating and oviposition behavior of the 
adults showed that this behavior occurs only in riffle areas 
because the adults respond positively only to those moist 
or wet rocks sticking above the water line in riffles. The 
turbulent flow of water is responsible for creating this 
type of habitat. 

Studies on the behavior of the larvae and the micro- 
habitats within a stream bottom indicate that there are 
many more suitable larval niches within a riffle than in 
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other types of stream habitats. The larva exhibits a very 
strong positive thigmotactic response and rarely leaves 
these niches. This abundance of niches within a riffle is 
due to the interaction of several agents, e.g., velocity and 
turbulence, depth, and arrangement of bottom particles, 
but the dominant factor appears to be water turbulence 
which continually re-works the bottom materials. This 
produces an arrangement of particles resulting in a 
greater number of larval niches. Turbulence appeared to 
be such an important factor influencing the distribution of 
most of the life stages of this species that it was hypothe- 
sized that the habitat distribution of this species is prima- 
rily a function of turbulence. The relative importance of 
other physical factors is also discussed at length. Water 
chemistry and many of the physical factors are dismissed 
as important agents because they were similar or equal 
in the habitats studied. 

Data are presented concerning the effects of physical 
and biological factors on the survival of populations. Ad- 
ditional life history observations have been recorded to 
supplement existing information. The geographic distri- 
bution is given and shown to be greater than previously 
reported. Microfilm $2.75; Xerox $4.80. 93 pages. 


STUDIES ON THE LOCAL DISTRIBUTION, 
LIFE HISTORY, AND POPULATION DYNAMICS 
OF THE SALAMANDER GENUS 
DESMOGNATHUS IN VIRGINIA. 


(L. C. Card No. Mic 60-6915) 


James Albert Organ, Ph.D. 
University of Michigan, 1960 





The vertical and horizontal distributions of five species 
of Desmognathus in the Balsam Mountains of southwestern 
Virginia were determined by transects. Seasonal varia- 
tion in local distribution was determined by repeating the 
transects in the summer, fall, and spring. The altitudinal 
overlap in the vertical distributions of the species was 
more striking than any differences between them. The re- 
sults of the horizontal transects, in terms of distance from 
open water, clearly indicate that the five species form an 
aquatic to terrestrial ecological series. From the most 
aquatic to the most terrestrial species, the series is: 

D. quadramaculatus, D. monticola, D. fuscus, D. ochro- 
phaeus carolinensis, and D. wrighti. The two most ter- 
restrial species, D. o. carolinensis and D. wrighti, move 
from the forest into aquatic sites for winter hibernation. 

The details of the life histories of the five species 
were studied by direct observation in the field and in the 
laboratory. In all five species, males attain sexual ma- 
turity at three and one half years of age. With the possible 
exception of D. fuscus, females attain sexual maturity at 
four and one half years of age and deposit their first eggs 
at the age of five. The females have a biennial reproduc- 
tive cycle, depositing eggs at five, seven, and nine years 
of age. They deposit their eggs in late spring and early 
summer, remaining with the eggs in aquatic and semi- 
aquatic nesting sites throughout the period of development. 
Hatching takes place in late summer and early fall. Court- 
ship occurs both in the fall and the spring. The courtship 
patterns of four of the species are described and found to 






























be similar. Aggressive reactions between males during 
the courtship season are described and suggested as a 
method of sex recognition during courtship. 

The population studies were based on 7000 specimens 
of Desmognathus which were collected, preserved, and 
subsequently dissected. Population structures and sur- 
vivorship curves for males were determined by monthly 
size-frequency analyses and by counting the number of 
lobes per testis, which gave accurate information on the 
age of the individuals. The life tables for females were 
calculated and for four of the species were found to be 
close to the expected values for stationary populations. 

There is a progressive reduction in the length of the 
larval period in the species of Desmognathus which is 
roughly parallel to the aquatic to terrestrial series. There 
is also a progressive reduction in the mean clutch size of 
the species and a corresponding progressive increase in 
survivorship through the early years of sexual maturity. 

The relationship of terrestrialism to survivorship in 
Desmognathus is demonstrated and discussed at the inter- 
specific and intraspecific levels. At the interspecific 
level, the males of the five species show a direct relation- 
ship between terrestrialism and survivorship. The most 
terrestrial species has the highest survivorship through 
early maturity whereas the most aquatic species has the 
lowest survivorship to maturity. At the intraspecific 
level, when both sexes occupy the same habitat throughout 
life, as in D. quadramaculatus and D. monticola, the sur- 
vivorship of the sexes is similar. On the other hand, 
when the sexes occupy different habitats at certain stages 
of life, as in D. o. carolinensis and D. wrighti, the sex 
with an aquatic habitat (females) does not survive as well 
as the sex with a terrestrial habitat (males). 

Microfilm $2.75; Xerox $5.60. 114 pages 

















REPRODUCTIVE BIOLOGY AND GENETICS 
OF UNISEXUAL AND BISEXUAL STRAINS 
OF THE VIVIPAROUS, CYPRINODONT 
FISH POECILIOPSIS. 


(L. C. Card No. Mic 60-6933) 


Roland Jack Schultz, Ph.D. 
University of Michigan, 1960 





The viviparous poeciliid fishes of the genus Poecili- 
opsis, which chiefly inhabit the Pacific slope of Mexico, 
comprise approximately 16 species, 8 of which are un- 
described. Two allopatric populations, P. “C” and P. “F’, 
each have, in addition to normal males and females, an 
aberrant, unisexual strain. These strains, P. “C,” and 
P. “F,,”, in five laboratory generations, gave birth only to 
female progeny. In attempting to determine the mecha- 
nism by which all-female broods are produced, the repro- 
ductive biology and genetics of both P. “C - C,” and 


P. “F - F,,.” were investigated. 


Poeciliopsis has internal fertilization. The embryos 





develop within the ovarian follicles by a process of super- 
fetation, whereby two or more stages of embryos occur in 
the ovary simultaneously. Births occur at intervals of 
7 to 14 days with as many as 34 offspring in a single brood; 
however, less than 12 is more common. 

Examination of ovaries and brood data collected over 
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the four-year period of this investigation eliminated the 
possibility that the lack of male offspring from P. “C,” 
and P. “F,” females was caused by a lethal system opera- 
tive on either the gametes, embryos, or juveniles. Ge- 
netic data and examination of sectioned gonads provided 
evidence against sex-inversion. Inheritance of paternal 
characters by the unisexual type progeny invalidated 
parthenogenesis or gynogenesis, and polyploidy was cyto- 
logically unconfirmed. 

In hybrid crosses between P. “C” and P. “F” there 
was a high degree of genetic compatibility. Meiotic 
divisions of the F, progeny apparently were normal, with 
random segregation of chromosomes. Reciprocal differ- 
ences in the sex-ratio suggested, however, that the potency 
of the sex-determining factors of one species exceeds that 
of the other. There is no genetic or cytological evidence 
that the bisexual strains have sex chromosomes. It would 
appear that sex-determination is to a large extent, if not 
completely, dependent upon autosomal genes. 

Inheritance of a marker gene (dorsal fin-spot) was 
studied in both the bisexual and the unisexual strains. 
When crosses involved the bisexual type female, trans- 
mission data indicated autosomal inheritance with in- 
complete dominance. When the unisexual strains were 
used in the same crosses, however, the character appeared 
to be sex-linked with the female heterogametic, WY, and 
the fin-spot (S) dominant to its allele, no-spot (s). Ex- 
pression of the character in each “all-female” generation 
was, therefore, totally dependent upon the S locus of the 
paternal chromosome. All evidence indicated that the 
male chromosome is not transmitted through the F, ova 
but is lost during oogenesis. 

It is postulated that the non-homologous or “W” chromo- 
some of P. “C,” and P. “F,.” is in reality not a sex- 
chromosome but one of several chromosomes introduced 
into the genomes of the unisexual females through hybrid- 
ization. These chromosomes, which are inherited as a 
unit, have female-determining factors too strong to be 
counter-balanced by the paternal factors provided by 
P. “C” or P. “F” males. They furthermore are geneti- 
cally too dissimilar to pair with the paternal chromosomes 
during oogenesis. Asynapsis probably results in the ex- 
pulsion of the paternal chromosomes in a polar body. 

Microfilm $2.75; Xerox $8.20. 178 pages. 
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The primary purpose of this investigation was to study 
various factors of reproduction in blue grouse (Dendra- 

s obscurus) related to or responsible for the varying 
number of birds known to occur from year to year in fall 
populations. 

Stimulus for reproduction in blue grouse precedes and 
influences spring migration to breeding grounds. Initia- 
tion of this stimulus, which varies from year to year, is 












apparently influenced by climatic factors. Proportionately 
fewer subadult males migrate than subadult females. 

Ovulation reached a peak near mid-May in 1956, but 
showed a bimodal curve in 1957 with one peak the latter 
part of April and another peak the latter part of May. 

A 24-day increase in the breeding period in 1957 reflects 
earlier onset of recrudescence as well as renesting that 
occurred. A greater number of subadult females ovulated 
in 1957 than in 1956. This increase in number of sub- 
adult females breeding could account for a lengthened 
breeding season as well as the marked population increase. 

Since macroscopic identification of ovulated follicles 
indicated that two ovaries collected in 1957 had two dis- 
tinct groups of ovulated follicles which differed in degree 
of involution, it must be concluded that each group repre- 
sents a separate nesting attempt. 

A detailed histological analysis of relative testicular 
development and activity was utilized to determine breed- 
ing potential of both adult and subadult males, and annual 
phenology of recrudescence and regression. Subadult 
males, at least those that migrate, appear to undergo some 
sexual stimulation but not to the same degree as adult 
males. Reproductive stimulation in subadult males did 
not indicate a marked change from 1956 to 1957. 

Since the number of subadult males migrating to breed- 
ing grounds is proportionately fewer than adult males, 
since subadult males that reach breeding areas do not 
undergo testicular recrudescence to the same extent as 
adult males, and since their breeding potential does not 
appear to vary from year to year, it is assumed that they 
have a minor influence on population fluctuations. Sub- 
adult females, however, have a marked potential influence 
on the population since more migrate to breeding areas, 
and since the proportion of migrants that breed exhibits 
annual variations. 

Postnuptial molt in males and females is initiated 
shortly after peak breeding. In early stages of molt, a 
few females were still laying while others were incubating. 
The majority of males at this time were still hooting and 
strutting. A general body molt begins approximately a 
month after primary molt in males and a month and a half 
in females. Molt of rectrices begins later than either 
molt of primaries or general body molt and appears to be 
more irregular. 

The data indicate one main period of hatching in 1956 
and two main periods of hatching in 1957. The peaks of 
these two periods of hatching are separated by approxi- 
mately three weeks. The extended period of hatch in 1957 
is indicative of a lengthened breeding caused by favorable 
breeding conditions which permitted more subadult females 
to breed as well as for renesting to occur. 

In 1957, there was not only an increase in the number 
of broods observed, but also a marked reduction in loss 
from the June brood-size to the August brood-size with 
the result that there was a distinct increase in average 
number of juveniles per brood. 

The general conclusion would be that one of the major 
factors influencing population fluctuations of blue grouse 
is variation in number and success of subadult females 
breeding. Microfilm $2.75; Xerox $8.80. 193 pages. 
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A study of age and growth of the spot, Leiostomus 
xanthurus Lacépéde, from Lake Pontchartrain area, Loui- 
siana, was carried out for the years 1953-54, 1955, and 
1958-59. A total of 1,418 spot obtained by various methods 
was used for the study. Age and growth were determined 
by the scale and otolith methods and verified by length- 
frequency method. Annuli were formed during February 
and early March. The maximum annual increase in length 
occurred during the first year. Thereafter, the growth 
rate decreased. The length-frequency distribution of 
calculated total lengths exhibited a large overlap in most 
age groups. An attempt was made to establish a relation- 
ship between the number of circuli and the age of spot. 
The number of circuli could be used to determine the 


















approximate age of spot in fractions of a year. However, 
caution must be exercised in applying this method because 
variations in range are considerable. A spot lives a 
maximum of about three years. The longest specimen 
was 270 mm in total length and had attained the age of 
three and was in its fourth year of life. There was good 
agreement between scale year marks and otolith year 
rings from the same fish. Parallel age determinations 

by scales and otoliths were made. The calculated lengths 
based on scales and those based on otoliths are closely 
approximated, thereby indicating that either may be used 
for age determination in the spot. The length-frequency 
distributions of the spot show the growth of the young-of- 
the-year very well. Young spot taken at various stations 
in the lake exhibited differences in the growth rate. Pre- 
sumably, the young spot group in the lake after their 
entry and remain as more or less discrete populations 
through spring and summer. The growth of age group I 
could be traced, though incompletely, whereas the growth 
of age group II could not be traced in the length-frequency 
distributions because of inadequate samples. 

Microfilm $2.75; Xerox $5.00. 98 pages. 
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